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Let's get him there first! 


A complete line of 2X77 ox’, 
Spaceweight” fasteners is available 

now for aerospace vehicles, 
electronics, engines. 


CHU ELE 


KAYNAR MFG. CO., INC..—KAYLOCK DIVISION ip eh £ LOCKING NUTS 


World’s largest and oldest manufacturer of lightweight, all-metal, self-locking nuts. Home office and plant: Box 2001, 
Terminal Annex, Los Angeles 54, California. Braych offices, warehouses and representatives in Wichita, Kansas; New 
York, N.Y., Atlanta, Georgia. \Canadian Distributdy: Abertorn Aero, Ltd., Montreal, Quebec q <) 


Trade Mark 


FOR COMPETITIVE REASONS, reappraise your projects 
with an eye to “trimming off the fat.’’ Send today 
for Kaynar’s new full-line brochure of 160,000 psi. 
self-locking nuts. 
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H14 6-point Hex Nut 
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K2400 1-Lug Anchor Nut 


F2400 1-Lug Floating F5400 2-Lug Floating 
Anchor Nut Anchor Nut 
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K1400 2-Lug Anchor Nut 
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MF1400 Miniature 


Floating Anchor Nut 
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MK1400 Miniature 
2-Lug Anchor Nut 
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MK4400 Miniature 
Short Lug Anchor Nut 
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61400 Narrow Gang Channel K3400 Corner Anchor Nut 
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MK2400 Miniature 
1-Lug Anchor Nut 
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RG1231 Radivs Gang Channel H23 12-Point High 
Tensile Nut 
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H20 12-Point High H24 12-Point High 
Tensile Nut Tensile Nut 
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H10 6-point Hex Nut 
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MK3400 Miniature 


Corner Anchor Nut 
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TENSILE STRENGTH 
H10 meets requirements of 
MIL-N-25027, AN-N-5 and’ 
AN-N-10 (NAS679) (AN363, 
364, 365) (MS21041) for 
use on 125,000psi. bolts 
and screws. 


PART | eommee TENSILE 
NO. | TEMP. STRENGTH MATERIAL 


F. | 160,000psi. | Carbon Steel 


_ MF1400 | 50°F. | 160, 000psi. | Carbon Steel 


+ 
K2400 | 550°F. | 160,000psi. | Carbon Steel 
MK1400 | 550°F. | 160,000psi. | Carbon Steel 
F2400 550°F. 160, 000psi. | Carbon Steel 


| 
F5400 =| 550°F. 160,000psi. | Carbon Steel 


K1400 
MK4400 | 550°F. | 160,000psi. | Carbon Steel 
Nuts-Carb. Stl. 


250°F. 160,000psi. | Channel-Alum. 
Alloy 


| 550°F. | 160,000psi.| Carbon Steel 


| 160,000psi. | Carbon Steel 
wr2400 | 50°F. | 160,000pi.| carton Stel 
MK3400 550°F. 160, 000psi. T Carbon Steel 
Tf] tages 
RG1231 | 1,200°F. | 160,000psi. Channel-321 
|  CRES 

180,000psi. Alloy Steel 

180, 000psi. | Alloy Steel 

220, 000psi. | Alloy Steel 


_| 125, /000psi. Carbon Steel 


All atematians dh shown are available in a 
A286 Stainless Steel for high temperature applications. 





RECOGNIZE THESE 


three 





- 
| 


famous 
noses? 


Clue: All are structural plastic radomes built by Goodyear Aircraft 


THESE NOSES MAKE NEWS, for they 
belong to aircraft with vast capabili- 
ties—the Boeing B-52G, the Convair 
B-58 and the Lockheed C-130 (Aand B). 
Strikingly different in shape and in the 
manufacturing methods they require, 
the nose radomes shown here are 
alike in several key ways. All are built 
to demanding specifications by 
Goodyear Aircraft Corporation. All 
provide exceptional thermal, structu- 
ral and electrical properties. 

THE SNUB-NOSED B-52G RADOME, 
employing a honeycomb-sandwich 
construction, is one of the largest 
sandwich-type radomes ever designed 


AIRBORNE RADOMES — 
ONE OF THE PRIME CAPABILITIES OF 


for use on a high-speed aircraft. 

THE NEEDLE-NOSED 8-58 RADOME, 
a solid laminate made of high- 
temperature-resistant resin, houses 
special equipment calling for one of 
the most dimensionally precise 
radomes ever fabricated. 


THE LOW-SLUNG C-130 (A and B) 
RADOME, a cored deicer, is one of 
the first successful ducted radomes 
ever built. 


AS A FABRICATOR, Goodyear Aircraft 
has the unique capability of manu- 
facturing the entire plastic radome 
assembly, including metal attachment 


parts. Goodyear Aircraft also has 
extensive testing facilities. The result: 
domes of remarkable strength 
hich approach complete electromag- 
netic transparency, 
THESE ADVANCED METHODS AND 
MATERIALS stem from Goodyear 
Aircraft’s vast experience with all 
types and sizes of radomes — from 
small aircraft radomes to huge ground 
radomes (the largest: 140-foot diam- 
eter). Can this experience solve a 
problem for you? WRITE — for full 
information — to: Goodyear Aircraft 
Corporation, Dept. 916AJ, Akron 15, 


Ohio. 


GOODSYEAR AIRCRAFT 


Plants in Akron, ( 9, and Litchfield Park, Arizona 





The world’s most advanced scientific data recorder. More useful at a countdown than at a concerto, this 
third-generation machine —like its cousins and ancestors — brings you repeat performanees at a Naation of 
the cost of re-staging the original, perhaps unique event — albeit satellite launching instead of symphony. 
Write Ampex Instrumentation, 934 Charter St., Redwood City, Calif., for a brochure on the distinguished 


i 
new FR-600. It’s solid-state... extfemely reliable... extremely precise. You expect it from 














rT ee 





cere agentes: 





AVIATION CALENDAR 


Oct. 19-20—15th Annual Convention, Mag- 
nesium Assn., Hotel Roosevelt, New York. 

Oct. 19-21—1]th Annual Machine Tool 
Conference, American Institute of Elec- 
trical Engineers, Sheraton-Cleveland Ho- 
tel, Cleveland, Ohio. 

Oct. 19-23—47th National Safety Congress, 
National Safety Council, Conrad Hilton 
Hotel, Chicago, Ill. 

Oct. 19-25—Annual Meeting, Aircraft Own- 
ers and Pilots Assn., Galt Ocean Mile 
Hotel, Fort Lauderdale, Fla. 

Oct. 20-22—Tenth National Conference on 
Standards, American Standards Assn., 
Sheraton-Cadiliac Hotel, Detroit, Mich. 

Oct. 20-22—Sixth Annual Lubrication Con- 
ference, Sheraton-McAlpin Hotel, New 
York, N. Y. Sponsors: American Society 
of Lubrication Engineers; American So- 
ciety of Mechanical Engineers. 

Oct. 20-22—16th Seminar-Workshop in Vis- 
ual Communication, Tecnifax Corp., 
Holyoke, Mass. 

Oct. 21-23-1959 Annual Meeting, 
for Experimental Stress Analysis, 
Fort Shelby Hotel, Detroit, Mich. 

Oct. 22-23—Fall Meeting, Northeast Chap- 
ter of American Assn. of Airport Execu- 
tives, Bradley Field, Windsor Locks, 
Conn. 

Oct. 22-24-1959 
“Cavitation” session, Acoustical 
of America, Cleveland, Ohio. 

Oct. 26-28—Sixth Annual East Coast Con- 
ference, Institute of Radio Engineers’ 
Professional Group for Aeronautical and 
Navigational Electronics, Lord Baltimore 
Hotel, Baltimore, Md. (Some classified 
sessions, sponsored by Air Research and 
Development Command.) 

Oct. 26-30—National Conference, Society 
of Photographic Scientists & Engineers, 
Edgewater Beach Hotel, Chicago, Ill. 

Oct. 28-29—Sixth Annual Computer Appli- 
cations Symposium, Morrison Hotel, Chi- 

(Continued on page 6) 
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FIRST Airborne Atomic Frequency Standard 
Uses HERMES CRYSTAL FILTER 














SYNTHESIZER 


21.8872186 Mc 9192.631840 Me 


_ | FREQUENCY 
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The National Company’s Atomic 
rate and stable 
unvarying resonance of the cesium 
9192.631840 Mc with the ouput of 
critical problems in the developm 
elimination of spurious responses 
the cesium frequency by a complex 
Hermes Crystal Filter, Model 661B 
Multiplier (see block diagram abov 
and allowed exactly 21.8872186 M 

Hermes Crystal Filters were se 
because of their sharp frequenc 
excellent performance over a wide range 
conditions. Close cooperation betw 
of the two companies contributed 
frequency 
Model 
width at 6db: 6Ke; 
max; Temperature 

Whether your selectivity pr« 
tion, AM or FM, mobile or fixed eq 
engineering specialists to assist 
and in the selection of filter char 


new 








* NATIONAL'S 
AIRBORNE ATOMICHRON 


HERMES CRYSTAL FILTER 
Model 661B measures 
2%” long x 1” wide x 12” high, 


hron is the world’s most accu- 
kind. It compares the precise 
atom which occurs at exactly 
1 Crystal Oscillator. One of the 
nt of the Atomichron was the 
vhich occurred while generating 
synthesis technique. The use of a 
between the Synthesizer and the 
) removed all spurious responses 
to pass to the Multiplier. 
cted for this critical application 
characteristics, small size, and 
of severe environmental 
en the Engineering Departments 
the rapid development of this 
standard. Hern Filter’s characteristics, 
Center Frequency: 21.8872186 Mc; Band- 
15 Ke; Insertion Loss: 3db 
85°C, 
ns are in transmission or recep- 
pment, you can call on Hermes 
n the design of your circuitry 
ristics best suited to your needs, 


instrument of its 


rystal 
661B, include: 
Bandwidth at 60db 


Range: —55°¢ 


Write for Crystal Filter Bulletin 


‘A limited number of opportu: 


H, 


is available to experienced 


circuit designers. Send R to Dr. D. 1. Kosowsky. 


The new name for HYCON EASTERN, INC, is 


Hermes Eleectraonies Co. 
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75 Cambridge Parkway Cambridge 42, Massachusetts 





Now Available in 


A-286 Stainless Steel 


em, 
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Designed especially for High 
Strength—High Temperature 
and liquid oxygen and other cor- 
rosive applications, Cherry Air- 
craft Lockbolts* are now avail- 
able in austenitic A-286 Stainless 
Steel. 

Available for the aircraft in- 
dustry in a wide range of diame- 
ters, grip lengths and head styles 
in A-286 .. . Cherry Lockbolts 
are also produced in Alloy Steel 


CHERRY 


AIRCRAFT 
LOCKBOLTS 


and Aluminum. 

Cherry Lockbolts are struc- 
tural fasteners providing sim- 
plicity and speed of installation 
with uniform high tensile 
preloads. 

Shop men like them. 

For information on Cherry 
Aircraft Lockbolts, write Town- 
send Company, Cherry Rivet 
Division, P.O. Box 2157-N, 
Santa Ana, California. 


*Licensed under Huck patents RE22,792; 2,114,493; 2,527,307; 2,531,048; 2,531,049 and 2,754,703 


CHERRY RIVET DIVISION 
RSS SANT ANA, CABORNIAS ESI: 
‘Townsend Company 
OSTABUSHED 1816 © NEW "BRIGHTON, PAP 
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(Continued from page 5) 





cago, Ill. Sponsor: Armour Research 
Foundation of Illinois Institute of Tech- 
nology. 

Oct. 28-30—Annual Industry Display, Air- 
craft Electrical Society, Pan Pacific Audi- 
torium, Los Angeles, Calif. 

Oct. 29-30—Fifth Annual Electron Devices 
Meeting, Institute of Radio Engineers’ 
Professional Group on Electron Devices, 
Shoreham Hotel, Washington, D. C. 

Noy. 2-4—National Midwestern Meeting on 
New Frontiers in Aviation, Institute of 
the Aeronautical Sciences, Hotel Lassen, 
Wichita, Kan. 

Nov. 2-5—Fall Meeting, Western States Sec- 
tion, Combustion Institute, Institute of 
the Aeronautical Sciences Bldg., Los 
Angeles, Calif. Subject: Equilibria and 
Performance of High Temperature Sys- 
tems. 

Nov. 3-5—1l 1th Annual Mid-America Elec- 
tronics Conference, Hotel Muehlebach, 
Kansas City, Mo. Sponsor: Institute of 
Radio Engineers’ Kansas City Section. 

Nov. 4-6—National Automatic Control Con- 
ference, Sheraton Hotel, Dallas, Tex. 
Sponsors: Institute of Radio Engineers; 
American Institute of Electrical Engi 
neers; Instrument Society of America; 
American Society of Mechanical Engi- 
neers. AIEE is conducting a_ parallel 
Control System Components Conference 
on Nov. 5-6. 

Nov. 9-11—Fourth Instrumentation Con- 
ference and Exhibit, Biltmore Hotel, At- 
lanta, Ga. Sponsors: Institute of Radio 
Engineers’ Professional Group on Instru- 
mentation and the Atlanta Section. 

Nov. 9-20—13th Annual Air Transportation 
Institute, American University’s School 
of Business Administration, Washington, 
> ew 

Nov. 11-13—16th National Meeting, Opera- 
tions Research Society of America, Hunt- 
ington-Sheraton Hotel, Pasadena, Calif. 

Nov. 12-13—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines, Mar- 
rott Hotel, Indianapolis, Ind. 

Nov. 16-19—14th Annual Meeting and As- 
tronautical Exposition, American Rocket 
Society, Sheraton-Park Hotel, Washing- 
ton, DD. C. 

Nov. 16-20—20th Annual Convention, Na 
tional Aviation ‘Trades Assn., Hotel 
Montleone, New Orleans, La 

Nov. 17-18—National Turbine-Powered Air 
l'ransportation Meeting, Institute of the 
Acronautical Sciences, Fairmont Hotel, 
San Francisco, Calif 

Nov. 17-19—34th Meeting, Aviation Dist- 
tributors and Manufacturers Assn., Diplo- 
mat. Hotel and Country Club, Holly- 
wood, Fla. 

Nov. 17-19—1959 Northeast Electronics 
Research and Engineering Meeting, In- 
stitute of Radio Engineers, Boston Com 
monwealth Armory, Boston, Mass. 

Novy. 18—Fall Meeting, Eastern Division of 
Society of Aircraft Materials & Process 
Engineers, Sheraton-Carlton Hotel, 
Washington, D. C. 

Nov. 19-20—Seventh Annual Aircraft and 
Missile Division Conference, American 
Society for Quality Control, Sheraton- 
Dallas Hotel, Dallas, Tex. 
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UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS .. . WRITE AVCO/NASHVILLE TODAY, 


Aveo/ Nashville 


RADAR... 
dishes and pedestals 
by Avco/ Nashville 


Today, radar takes many forms and handles 
many different tasks. Construction of a radar 
unit calls for several specialized design, 
engineering and production capabilities. 


Such specialized capabilities are available at 
Avco’s Nashville Division. At its large plant 
in Nashville, Tennessee, Avco/ Nashville 
specializes in the design, engineering 

and construction of radar antennas or dishes, 
It also offers complete facilities for 
producing pedestals for large radars. 


Recently the MPS-16 radar antennas 

and pedestals were manufactured by 

Aveco/ Nashville. Today, Avco/ Nashville is 
at work on the antenna and pedestal of 

the FPS-26 radar, researched and developed 
by Avco’s Crosley Division, that will stand 
three stories high and be housed in a radome 
about 50 feet in diameter. Also in production; 
very small radar antennas for use in the 
Mach 3 military aircraft that will be 
yperating in the early 1960’s. These use 
Avcomb, stainless-steel honeycomb. 


Radar antennas of the conventional rod type, 

glass lay-up, and stainless-steel honeycomb 
ire all within the proven capability 

of Aveo/Nashville’s engineering and 
roduction facilities. 


Avco/Nashville has the capacity as well as 
the capability for more pedestal and antenna 
vork, and invites inquiries from radar 

prime contractors. Write to: General Sales 
Manager, Nashville Division, Avco 
Corporation, Nashville, Tennessee. 





THE DISCERNING CUSTOMER iS OUR BEST CUSTOMER 


For he knows that the big difference in aircraft Employing more than 500 of the most skilled 

conversion and modification is AiResearch quality | and experienced engineers, technicians and crafts- 

and reliability. men in the industry, the AiResearch Aviation 
We are proud of the fact that 75% of our busi- —_ Service facility includes more than 100,000 square 

ness is repeat business...companies returning with _ feet of floor space all under one roof. 

additional planes to be converted into business This is why those who insist upon the best 

aircraft and convertible cargo-passenger airliners. | choose AiResearch Aviation Service. 


Beauly ° Devfermance e Luratility * Safely bd Reliability 


CREATED BY 
AiResearch Aviation Service Company 


w \ 
' tHe (GARRETT) CORPORATION \\ 


Typical of the finest in custom interiors created 
through quality engineering at AiResearch Aviation Service 
is this Convair 340 executive aircraft. 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 





U.S. NAVY ELECTRONIC RECONNAISSANCE 


A Navy electronic reconnaissance crew — 
operating from a fast carrier task force. 

Pilot, navigator and gunner are supplemented 
by four technicians operating highly 

accurate electronic equipment. 


Electronic reconnaissance. Navy crews will conduct electronic 


The mission e search scouting expeditions over troubled areas to provide 


information for other Navy aircraft and fleet operations. These 
might include missions by Douglas A3D-2P photographic aircraft 
or A3D-2 Skywarrior bombers. 


A3D-2Q, an electronic version of the Skywarrior 
The me ans e bomber (shown), has the high speed, 
* long range and high payload capability 


necessary for its mission. 

















Depend on D O U ‘AS 


The Nation's Partner in Defense 
— 





ARE HEAT AND PRESSURE YOUR 


In a turbine exhaust test facility, 13-inch and 25-inch Allis- 
Chalmers Butterfly Valves like the one above (inset) handle 
gas at 2,000°F. and 180 psig. Carbon steel valve bodies and 
vanes are sheathed with Inconel. Each body is water jack- 
eted, and the hollow vane, equipped with baffles, is water 
cooled through trunnion connections. Electric motor dr 
through a gear reducer provides rapid operation. 

Unusual engineering is often required to relate all the 
factors involved in designing the best valve to solve fluid 
and gas control problems. If there is no precedence in your 
own past experience, Allis-Chalmers offers you a broad 


RESEARCH DESIGN 


Rotovalves 








PROBLEMS? 


background of specialized valve engineering and manufac- 
turing skills. 

Perhaps a butterfly valve is the answer. It can be made of 
a number of materials to meet extreme working conditions, 
will give you uniform flow control through all positions in 
the normal regulating range. Simplified design and stream- 
lined vanes reduce turbulence and pressure drop, help you 
Save on power. 

If you wish to find out more about how we can assist you 
in solving a fluid or gas control problem, contact your 
nearest A-C valve representative, or write Allis-Chalmers, 
Hydraulic Division, York, Penna. 


¢ Ball Valves « Butterfly Valves ¢ Free-Discharge Valves 


draulic Division HYDRODYNAMICS —___—__—_—_ : bein 
al Hydraulic Turbines & Accessories « Pump-Turbinese Pumps e Liquid Heaters 


ENGINEERING FABRICATION 


ALLIS-CHALMERS 
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Plexiglas 


Douglas DC-8 jet transport of United Air Lines has windows measuring approximately 17" x 21", double-glazed and triple-glazed 
with Prexictas acrylic plastic. Outer panels are stretched Piexicias 5! 


...aviation’s standard transparent plastic 


Prexictas ts a trademark, Reg. U.S. Pat. Off. and in principal countries in Chemicals for Industry 


the Western Hemisphere. 
OHM £ HAAS 


in Canada: Rohm & Haas Co, of Canada, Lid., 


West Hill, Ontario 
COM PANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


“WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS’ 
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GMA-71A Goniometer 


GMA-71B Gonio Indicator 





NEW BENDIX 

FLUSH LOOP ADF ANTENNA 
SLASHES MAINTENANCE, 
BOOSTS RELIABILITY 


Cut maintenance time and cost on ADF systems with 
new Bendix® LPA-71A Flush Loop Antenna. All 
rotating parts are isolated from the antenna proper 
and housed in a small instrument case (GONIOMETER), 
which can be located on the flight panel, in the radio 
rack, or in any other convenient location. 

This means that moving parts cannot be damaged by 
corrosive liquids in the bottom of the aircraft. The 
antenna elements are completely sealed in a molded 
plastic housing with connections made through a 
Bendix-Scintilla leak-proof connector. 

Performance equals that of any ADF antenna. 
Streamlined housing permits mounting externally or 
in shallow recesses in the fuselage. Special adapter 
plates permit direct interchange in aircraft now equipped 
with Bendix LPA-70 type Antennas. 

Two GONIOMETERS are available. The GMA-71B 
GONIO INDICATOR, which provides a direct reading of 
the ADF bearing, is ideal for small aircraft where only 
a single ADF indicator is required. The GMA-71A 
GONIOMETER provides synchro outputs for operation 
of two RMI’s. 

Get full performance details from our Avionics Group. 


Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 


Bendix Radio Division Rea 


AVIONICS GROUP - 


BALTIMORE 4, MARYLAND 


AVIATION CORPORATION 





INNERCORES! Pick your metal: 
brass, 356 alloy bronze, 48% nickel alloy 
steel, monel, stainless steel other alloys. 
Seamed or seamless, name the properties 
you need and ask TITEFLEX. 
Remember, we manufacture it. 


freedom of design 


with tibePlex 
flexible metal hose 


*og ; 
P4452 *292¢ 


~ 
—* - 
za x a* 
~s miko 2 os east > 


BRAIDING! Round wire 
for maximum flexibility, flat ribbon for 
high pressures and maximum abrasion 
resistance. Metals: silicon-bronze, nickel, 
AISI-321 stainless, copper clad steel. 
Remember, we manufacture it. 


FITTINGS! Guaranteed 
against blow-off at specified 
range of temperatures and pressures. 
TITEFLEX engineering makes the 
fitting virtually part of the hose 
Assemblies of any length 
Remember, we manufacture it. 


It’s lighter! 
It’s more flexible! 

It has a smaller bending 
radius than most competi- 
tive hose. Yet TITEFLEX 
quality is so perfectly con- 
trolled that its features 
meet or surpass the really 
tough specifications. And 
TITEFLEX flexible metal hose 
is available with innercores 
and braid of many superior 
metals and alloys to match 
your needs. 

Get more freedom in your 
designs ... where fluids are 
carried between connecting 
parts of equipment or ma- 
chinery . . . between mis- 
aligned parts ... where you 
wish to absorb vibration. . . 
or to simplify multiple bend 
situations. 

TITEFLEX engineers can 
help you no matter what you 
cemand in flexibility, oper- 
ating temperatures, fluid 
media, or pressure ratings. 
Ask your TITEFLEX distrib- 
utor in the Yellow Pages, or 
write direct. 


tibeFlex 


from end to end, inside and out, 
made right in our own plant 


titeflex inc. springfield MASS. paciric Division + SANTA MONICA + CALIFORNIA 


13 








Sparrow III Navy air-to-air missile is no 


Raytheon is prime contractor for this pote 








eapon system. RAYTHEON COMPANY, WALTHAM, MASS. ¢ 


EXCELLENCE IN ELECTRONICS 





SO LE Ri sh hE NI fs Pa gh 


EE EP ne Ee 


Builders of more lon, thin) ; 


wall, high strength solid - 
propellant. rocket. ‘engine 
i, . cases and nozzles 
“ RV-A-10 > SERGEANT : TE 
~ AIR FORCE—RE-ENTRY -X-17 
POLARIS — RE-ENTRY ~X-36 . 
< JUPITER JR. JUPITER SR. | \ othei company 


CEOLARIS A-2 
NIKE ZEUS 


ee nia 0 © POLARIS A 8 
= ; lin n:Aaiiieg re 
ie! 4 A od 


PERSHING 


AND MANY OTHER CLASSIFIED PROJE 
= ~ A small experienced organization geared to handle 
your development and prototype requirements for 
.. static and flight tests in the shortest possible time. 


Call or write 


EXCELCO DEVELOPMENTS 


MILL STREET « PHONE 101 
SILVER CREEK, NEW YORK 


6: 





The Indian Government has chosen the military version of the 
Avro 748 — Hawker Siddeley’s new turboprop feeder-line 
aircraft — as replacement for the air force’s Dakota fleet. 

The Avro 748 is the ideal aircraft with which civil and 
military operators can advantageously replace their existing 
piston-engined equipment on short to medium range routes. 


HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1. 








THERE 
IS 

NO 
BETTER 
WAY 
THAN 
WITH 


LIQUID 
XYGEN 


Liquid oxygen is the safest, most efficient 





oxidizer commercially available for mis- 
sile and rocket propulsion systems. It is 
stable, non-toxic, non-corrosive, and easy 
to dispose of when necessary. That’s why 
it is used in IRBM and ICBM motors. 

Large volumes of liquid oxygen can be 
stored indefinitely in LINDE designed and 
built storage units — right where it is 
needed. Vaporization losses are minor— 
can be held to less than 5 per cent per year. 

Using LinDE’s methods, liquid oxygen 
can be transferred safely from storage — 
without pumps—ten times faster than 
previously. 

LINDE can supply large quantities of 
liquid oxygen almost anywhere in the na- 
tion—quickly, and at a cost of only pen- 
nies per pound, 

If you are concerned with the nation’s 
vital missile and rocket development pro- 
gram, take advantage of LINDE’s more 
than 50 years of experience in producing, 
transporting, and storing liquid oxygen. 
Call the LinDE office nearest you, or write: 
LINDE COMPANY, Division of Union Car- 
bide Corporation, Dept. AW-103, 30 East 
42nd Street, New York 17, N. Y. 


“nite UNION 
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TRADE-MARK 


*“*Linde”’ and “Union Carbide” are 


registered trade-marks of Union Carbide Corporation, 
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U. S. Plans Gyro-Stabilized Solar Satellite....... 26 
P NASA also schedules magnetic field lunar probe, ionosphere satel- 
lite and paddlewheel probe within year. 


Increase in Seat Capacity Alarms IATA 
> Delegates to general meeting fear climb in world’s available seat 
miles will outstrip growth of new traffic. 


Blue Steel Missile Starts Flight Tests 
> Systems and components for Avro’s air-to-surface missile undergo 
flight evaluation in full-scale vehicles. 
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EXTENSIVE DOW PRODUCTION 
FACILITIES FASHION VARIED 
NEW MAGNESIUM WARES 


Coiled sheet, thin wall castings, many 
other production items are now avail- 
able from Dow’s big rolling mill, foun- 
dry and fabrication facilities. 


Manufacturers on the alert for im- 
proved materials and production meth- 
ods would enjoy a quick tour of the 
four Dow plants that turn out mag- 
nesium products. New ways of forming 
and fabricating magnesium now being 
practiced in these plants open up new 
areas of use for the lightweight metal. 


TOOLING PLATE, extra flat, is annealed to 


eliminate residual stresses. 


At the huge Madison, Illinois, rolling 
mill, for example, they're making mag- 
nesium sheet that doesn’t require stress 
relief after welding. This is a major 
step forward in light metal technology 
manufacturers using 
Madison has 


and a boon to 


magnesium assemblies. 
also increased the maximum width of 
sheet to six feet. Five different sheet 
alloys, including elevated temperature 
alloys, are now available either flat or 


in coils. 


To keep abreast of the rapidly increas- 
ing demand for precision jigs and fix- 
tures, Madison keeps a close watch on 
the tolerances of Dow magnesium 
tooling plate. Typical flatness toler- 
ances, for example, are 0.010 inches 
in any six feet. This means greater ac- 


curacy and less machining for users of 
Dow tooling plate. A mammoth 13,200 
ton extrusion press, also located at 
Madison, is now turning out magnesi- 
um extrusions up to 30-inch circum- 
scribed circle in size. 


Over in Bay City, Michigan, interesting 
things are happening, too. At the well- 
equipped Dow magnesium foundry, 
largest in the U. S., sand and perma- 
nent mold castings of all sizes and 
shapes are being produced on a volume 
basis. Complete facilities are main- 
tained for heat treatment, styrene DMI 
impregnation and chemical treatment. 
A well-staffed quality control team 
makes sure that all specifications are 
met or exceeded, and that the most 
modern equipment and techniques are 
fully utilized. 


The Bay City foundry casts many com- 
plex and difficult designs. Large cast- 
ings with walls as thin as 0.100 are now 
being produced. Other useful develop- 
ments include cast-in tubeless passage- 
ways for use as hydraulic lines, special 
coring techniques for casting enclosed 
shapes and new magnesium casting 
alloys. 


DOW FOUNDRY offers production capacity for 
sand and permanent mold castings of all sizes. 


A new die casting plant is now on 
stream at Bay City. This facility houses 
the most advanced magnesium die cast- 
ing equipment, including cold chamber 
metering units which automatically feed 
metal to the machines and contribute 
to unusually high production rates. To 
assure close alloy composition control 
in both die casting plant and foundry, 
a direct reading spectrometer provides 
frequent and precise analyses of the 
molten metal. Similarly, X-ray equip- 
ment is also available where radiogra- 
phy is needed in quality control. 


The Dow fabrication plant, also in Bay 
City, offers capacity for volume work 
on magnesium assemblies. Here, too, 
developmental work on magnesium is 
constantly in progress. The plant is set 


up to handle large or small jobs, and 
plenty of both. Its activities include 


deep drawing, bending, spinning, 
stamping, piercing, machining, arc and 
spot welding, assembly, chemical treat- 
ment and painting. This plant has 
pioneered many “firsts” in magnesium 
production, such as hot drawing, spot 
welding and automatic welding. 


LARGE DRAW PRESS at Dow’s fabrication 
plant forms magnesium sheet in one operation. 


WRITE TODAY for more information about Dow's magnesium produc- 


tion facilities 
“Die Casting Brochure’’ 


or all three 


Request ‘‘Fabrication Brochure'', ‘Foundry Brochure", 
THE DOW METAL 


PRODUCTS 


COMPANY, Midland, Michigan, Sales Department 1351X10-12. 


THE DOW METAL PRODUCTS COMPANY 
Midland, Michigan 
Division of The Dow Chemical Company 





EDITORIAL 





IATA Faces Jet Hurdles 


Climate of the IATA fare conference in Honolulu last 
week and the annual general meeting opening in Tokyo 
today indicates that the international airlines are facing real- 
istically the problems of the jet age that are looming just 
ahead. Airlines that were sufficiently foresighted in equip- 
ment orders to enjoy the past six months of jet operations 
are in a rosy mood indeed. They are reaping a rich harvest 
from being the first to offer the tremendous speed advan- 
tages, plus some comfort advantages, of jet transportation. 

Those less fortunate in their equipment programing can 
only stand by and await their turn, which will be coming 
next year at the latest. Problems faced by jet operators 
during the first relatively limited operations this year have 
been minor compared with those that are looming for next 
year and beyond. For the bulk of jet transport deliveries 
will be made during 1960, and by the end of next year 
the problems of full-scale jet operations, both technical and 
economic, will be pressing hard on airline managements. 

Economic problems loom as particularly formidable, re- 
quiring both new imagination and vigor on the part of 
airlines sales organizations if any prospect for ultimate suc- 
cess is to appear certain. “Here lies the basic dilemma of 
the industry for years to come,” Sir William Hildred, IATA 
director, told the opening session of the annual general 
meeting in Tokyo. “We need larger markets; in order to 
get them we must have lower fares. We are therefore buy- 
ing new types of equipment which promise lower operating 
costs per seat mile. But we must at the same time take on 


much higher productivity. We know we can only get those 
lower operating costs if that capacity is fully utilized. This 
means we must get fares down still further. 


This is a full 
circle but not necessarily a vicious one. For with the price as 
a determining factor we all know traffic is ready and waiting.’ 

Sir William predicted that by the time of the 1960 gen- 
eral meeting in Copenhagen a year hence, the jets would 
be producing more than half the airline industry’s total 
payload capacity. ‘“We shall have to feed progressivels 
larger gobbets of traffic to those monsters or they will eat 
us up, capital and all.” 

Sir William also sounded a somber note on the current 
financial state of the international airline business, citing 
ICAO figures for all the world’s airlines showing they op- 
erated during 1958 at an aggregate net operating loss of 
$160 million. This contrasted with an operating loss of 
$41 million for 1957. 

If the capacious maws of jet transport cabins are to get 
the “progressively larger gobbets of traffic” that Sir William 
and everybody else in the airline business knows they are 
going to need for profitable operation, we suspect many 
airlines will have to forget the fact that they are in the 
airline business and begin operating as though they were 
in the travel business. This means the airlines must pro 
vide people with many more reasons to fly than now exist. 
Area vacation travel appears to provide an opportunity for 
getting a larger slice of an already rich melon. There is 
an urgent need to develop new areas for tourist travel to 
supplement well beaten paths to Europe and the Caribbean. 

Even Europe may have trouble expanding the air travel 
market much farther without radical improvement in hotel 
capacity. The narrow, rapacious attitude of the French and 
British hotel keepers’ guilds which have been extremely 
effective in throttling any significant expansion of tourist 
facilities in these key European gateways may prove to be 
the biggest factor in stopping a steady rise in U.S. travel to 
this area when jets provide a substantial capacity increase. 

Even with the continued expansion of tourist travel to 
Europe and the Caribbean, new areas are needed for this 
type travel. The combination of jet speeds plus major fare 
reductions should make possible economical operation to 


more remote areas, such as the South Pacific islands, the 
Orient and Africa, to be brought into the vacation travel 
pattern. Already the first stirrings of this rising tourist boom 
in the Orient are evident where the recent prosperity of the 
Hawaiian Islands provides a case history of how air travel 
can create new tourist markets. 

It would also appear high time for the airlines to take a 
good analytical look at their current credit practices from the 
viewpoint of potential customers rather than the airlines’ 
own convenience. Current airline ventures in convenient 
credit such as the Air Travel Plan cards and “Fly Now, Pay 
Later” are pretty archaic in view of credit services now of- 
fered by many other major consumer businesses. 

Pressure of universal type travel credit cards now 
offered by a variety of hotel and travel organizations will 
inevitably force some constructive changes. 

Technically, the superb performance capability offered by 
jet transports is already being inhibited by lack of proper 
airport facilities and anti-noise regulations. A jet cannot 
afford to operate at less than its full technical capability 
and still produce the operating economy promised by its 
manufacturers. Anti-noise regulation, despite the noisy 
bluster of the Port of New York Authority with its “sub- 
jective” decibel gaging, is a passing phenomenon that will 
disappear with the advent of turbofan engines if not sooner. 
However, the lack of runways capable of handling fully 
loaded jets for operations over optimum route patterns with- 
in the full range of local temperature variations is a problem 
likely to be with us for many years. 

If concrete were being poured now for the jet runways re- 
quired to develop fully jet route patterns it would be several 
years before these facilities would be available. But there is 
precious littl lence of any major concrete pouring. 

When the main trunk routes become saturated with 
highly competitive jet service, as they will during the next 
year, operators will have a pressing requirement to operate 
them over a larger portion of theirroute patterns in order to 
get the high utilization rates and high load factors they seek. 
This is going to be a really tough nut to crack until a more 
vigorous campaign is conducted on improving airport facili- 
ties. The runway, however, is only one of the ground facili- 
ties that requires major improvements to handle jet traffic 
volume effecti Passenger ticketing, baggage handling 
and checking-i cedures are far too cumbersome to serv- 
ice any quantity of one-hundred-seats-plus jet transports in 
anything close t onomic turn-around time. 

The air traffic control system will also begin to creak and 
groan more than ever next year under the impact of heavy 
jet operations. A single holiday weekend with bad weather 
under present traffic control procedures would be sufficient 
to force the jet fleet into providing a substantial quarterly 
deficit. Here there is no immediate relief in sight due to the 
long lead tim production and installation of airways 
and control equipment already ordered. We predict, how- 
ever, the first few bad weather jet traffic jams will shake up 
parsimonious | lators who still at this late date delight 
in shaving significant percentages from the airways budget. 

All these p1 s are certainly not insoluble and we have 
every reason t ve they will eventually be solved just as 
almost everyth lse has in the incredible history of pow- 
ered flight. H we suspect that the full impact of 
these problen the jet transport era are not yet under- 
stood by man rators who may have been lulled into 
complacency fantastically profitable and _ relatively 
smooth techni perations of the first increment of jet 
transports to route patterns this year. To them we 
offer a word of warning—“Look out; its later than you think.” 


—Robert Hotz 
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Hydromatics FLO-BALL valves 


Hydromatics makes them all---from fast-acting motor-operated airborne 
valves that control 3250 psi helium at —360°F., to compact 6” LOX fueling 
valves that can fill a missile from mobile transfer equipment in just 2 minutes. 


All incorporate Hydromatics unique 100% flow efficiency characteristic. 


For off-the-shelf hardware to meet your temperature requirements down 
to —425°F., write for complete information on Hydromatics outstanding line 
of FLO+ BALL valves for high pressure, cryogenic and corrosive applications, 


— oe. > - 
| 


Hydromatics, Inc. 


LIVINGSTON, N. J. © WYMAN 2-4900 LOS ANGELES, CAL. * DICKENS 5-6900 
TWX-—LIVINGSTON, N. J. 120 ; 
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In the Front Office 


Gould Hunter, a director of Eitel-Mc- 
Cullough, Inc., San Carlos, Calif. Mr. 
Hunter is executive vice president. 

G. L. Canfield, executive vice president, 
and Paul R. Cannon, treasurer, Altamil 
Corp., El Segundo, Calif. 

Berne N. Fisher, vice president, Tele- 
computing Corp., Los Angeles, Calif. Mr. 
Fisher continues as general manager of Bru- 
baker Electronics Division. 

Henry Lehne, a senior vice president, 
Sylvania Electric Products, Inc., a subsidiary 
of General Telephone & Electronics Corp., 
New York, N. Y. 

Thomas E. Holland, vice president, Beck- 
man & Whitley, Inc., San Carlos, Calif., 
and director of the recently established Re- 
search & Development Division. 

Fiank P. DeLuca, Jr., executive vice presi- 
dent, Acoustica Associates, Inc., Plainview, 
N. Y. Also: Fred C. Mehner, general man- 
ager of the Western Division, Los Angeles. 

Col. Robert H. Blount, commandant, 
USAF School of Aviation Medicine, Brooks 
AFB, Tex., replacing Maj. Gen. Otis O. 
Benson, Jr., now commander of the new 
Aerospace Medical Center at Brooks AFB. 

Brig. Gen. J. A. Barclay, acting deputy 
commanding general, Army Ordnance Mis- 
sile Command, Redstone Arsenal, Ala. 
Gen. Barclay continues as commander of the 
Army Ballistic Missile Agency. Also: Lt. 
Col. Nils M. Bengtson, director of the Army 
Rocket and Guided Missile Agency ’seOrd- 
nance Missile Laboratories Division. 


Honors and Elections 


Dr. James R. Killian, Jr., a director of 
International Business Machines Corp., 
New York, N. Y., succeeding Edward M. 
Douglas, resigned. 

Mrs. Olive Ann Beech, president and 
board chairman of Beech Aircraft Corp., 
has been elected a director of Western 
Union Telegraph Co. succeeding Mrs. 
Madeleine Edison Sloane, the first woman 
board member of Western Union. 

W. D. Dilworth and Chester J. Jump, 
co-chairmen of the newly formed Joint Com- 
mittee for Air Express of the Air Transport 
Assn. of America, Washington, D. C. Mr. 
Dilworth is director-trafiic administration 
and assistant secretary of United Air Lines, 
and Mr. Jump is vice president-administra- 
tion and finance for the Railway Express 
Agency. 


Changes 


Dr. Benjamin P. Blasingame, director of 
engineering, AC Spark Plug Division of 
General Motors Corp., Milwaukee, Wis. 

S. N: Lev, general manager, Missile and 
Surface Radar Division, Defense Electronic 
Products, Radio Corporation of America, 
Moorestown, N. J. The West Coast Mis 
sile and Surface Radar Department is now 
a division of RCA, and Arthur N. Curtiss 
has been appointed general manager. 

John K. Records, manager of the newly 
formed Military Systems Section, General 
Electric’s Defense Systems Department, 
Syracuse, N. Y. 
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INDUSTRY OBSERVER 


> Initial version of a family of solid-propellant tactical missiles being pro- 
ra to Army by Chance Vought Aircraft, Inc., has a minimum range of 

00 ft., a maximum range of over 20,000 ft. Proposed multistage follow-on 
versions of the missile would have ranges extending upward to 20 mi.-plus 
Five prototypes of the short-range version were fired earlier this year at 
Redstone Arsenal, with Army terming four of the launchings completely 
successful. The single-stage missile, developed with company funds from 
off-the-shelf components, is 12 ft. in length, weighs 522 lb. Missile is 
fired vertically from a portable A-frame launcher. 


> Delegation of high-level British aviation officials arrived in Washington 
last week for discussions with top U. S. government officials on long-range 
navigation aids. British will push for adoption of Dectra, an outgrowth of 
British short-range Decca navigation aid, which may lead discussion into the 
controversial subject of Vortac versus Decca for short-range navigation. 
British visit is follow-up to earlier visit to Britain by Federal Aviation 
Agency Administrator Elwood Quesada. 


tigate basic radar techniques for dis- 
criminating between a ballistic missile nose cone and decoys under a million 
dollar contract to be announced sh by Defense Department’s Advanced 
Research Projects Agency. Prog will be handled through Air Force’s 
Rome Air Development Center 


P Radio Corp. of America will in 


> Amphibious helicopter designed for rough water operating conditions up 
to Sea State 4 will be tested in full-scale YRON-1 rotorcycle configuration 
next year by the Gyrodyne Co. of America, Inc., St. James, N. Y., under 
Navy contract. Helicopter will be sustained on the water by four “tilt floats” 
that would line up horizontally during smooth water conditions. Under 
rough water conditions, the floats would be mechanically or hydraulically 
tilted to a vertical position, minimizing reaction of high sea states. Gyrodyne 
has successfully tested a one-fourth scale model in Great South Bay, N. Y., 

in waves corresponding in full scale to five feet in height. Hydrodynamic 
research testing was carried out under contract with Navy’s BuAer. 


> Launch facility for Boeing’s 400-mi.-range Bomare B is now under con- 
struction at Vandenberg AFB, Calif. Funds for the $3.5 million facility 
are being supplied by the Air I‘ Air Defense Command, with contract 
administration under the supervision of the Army Corps of Engineers. 


> Industry’s all-out engineer-scientist recruiting programs, which reached a 
peak this spring and early summer, is slackening off on the heels of cutbacks 
and program cancellations, such as the North American, under Defense 
Department’s Fiscal 1960-61 budgetary squeeze. At least one very large 
avionics company is about to halt all recruiting programs. 


> Last of four Thor squadrons to be based in the United Kingdom is 
expected to be delivered by Decem! \ fifth squadron is scheduled to be 
held in reserve status at Norton AFB, and its ground support equipment 
will probably be stored at Mira Loma, Calif. Thor production run will 
probably be stretched to March, 1961, to cover training vehicles and 
Advanced Research Projects Agen nd NASA projects. 


> Jupiter intermediate range ballistic missile is being tested over ranges 
shorter than its 1,500-mi. standard range as a demonstration of the missile’s 
flexibility. Recent test covered only a quarter of standard Jupiter range. 


total sales for the year to pass the 
1958 barring any cuts in production 

a prolonged steel strike. Deliveries 
totaled 5,600 aircraft with a retail 


> Business aircraft spokesmen ey 
7,000 mark as compared with ( 
that might be forced on the ind 
for the first nine months of th 
value of $128 million. 


> Total of $178,607,000 has been authorized thus far for construction proj- 
ects at Vandenberg AFB, of which $83 million already has ben completed or 
programed. Fund breakdown includes $60 million for Atlas facilities, 
$43.3 million for Titan, $6.2 million and $19.8 million for space programs. 











Barden Precision SR3SSX8 bearings as used in a synchro transmitter/receiver. 


BARDEW functional testing assures precision performance 


CS Es BS 


The SmoothRator, an electronic 
performance tester, was developed 
by Barden to check vibration as a 
measure of overall! functional quality. 
A standard quality control instru- 
ment at Barden, the SmoothRator 
is also used by many leading com- 
ponent and systems manufacturers. 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR: 


Precision-built synchros require small, uni- 
form air gaps and consistently low torque to 
provide accurate response to a generated 
signal. 


Barden Precision low torque bearings assure 
the required air gap by close control of radial 
play and concentricity. The SR3SSX8 has an 
extra large O.D. which eliminates the need 
for end caps, increasing air gap accuracy and 
reducing synchro complexity and cost. 


From research and design, through quality 
controlled production, functional testing and 
application engineering each Barden Precision 
bearing is planned for performance. Barden 
Precision means not only dimensional ac- 


curacy but performance to match the de- 
mands of the application. 


Barden Precision bearings must pass rigid 
functional tests on the SmoothRator, the 
Torkintegrator and other Barden-developed 
or standard test devices. This functional test- 
ing is your assurance of consistent precision 
performance. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For less 
difficult applications, Barden predictable per- 
formance can cut your rejection rates and 
teardown costs. 


THE BARDEN CORPORATION 


41 East Franklin Street, Danbury, Connecticut 
Western office: 3850 Wilshire Boulevard, Los Angeles 5, California 


INSTRUMENTS © AIRCRAFT ACCESSORIES © COMPUTERS AND RECORDERS * MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISION APPLICATIONS 











New Nuclear Plane Study 


A unified aircraft nuclear propulsion program designed 
to satisfy Air Force, Navy and Defense Department has 
been set as the objective of a seven-man study committee 
recently formed by Dr. Herbert York, Defense Depart- 
ment director of research and engineering. Observers re- 
port that good progress is being made toward formation of 
a unified program for Atomic Energy Commission and 
Defense Department guidance as a result of present will- 
ingness of Air Force and Navy to compromise. Next 
meeting of the seven-man committee, which is scheduled 
to convene twice a month, will be held this week. Dr. 
Joseph Charyk, assistant Air Force secretary for research 
and engineering, is chairman. USAF Brig. Gen. Irving L. 
Branch is alternate chairman. Other members include 
Dr. Arthur Beal and John E. Jackson, of York’s office; 
Joseph C. Jones, of USAF’s ANP office; Rear Adm. Fred- 
erick Ashworth and Cmdr. Joseph F. Dorrington, Office 
of the Deputy Chief of Naval Operations for Develop- 
ment. 


F4H Record Try 


Navy plans to make a second attempt at recapturing 
the world’s altitude record from the Soviet Union early 
next month with a McDonnell F4H all-weather fighter. 
In its initial trv, the F4H exceeded the 94,661 ft. altitude 
reached by a Soviet single-engine turbojet-powered delta- 
wing fighter (AW Aug. 3, p. 32) but not by the 37% 
margin required by the Federation Aeronautique Inter- 
nationale. 

The Soviet record, recently certified by FAI, was estab- 
lished by an aircraft to which the Russians gave the unfa- 
miliar designation T-431. It is believed to be a version 
of the Sukhoi delta fighters which made their first 
appearance at the Tushino air show in 1956. The initial 
Russian claim of 94,360 ft. was later boosted to 94,661 
ft. by FAI after a study of the records and instruments 
involved. 

Navy and McDonnell received Defense Department 
and FAI approval to try and exceed the record in early 
September (AW Sept. 7, p. 23) and under FAI regula- 
tions have until early December to make good. If the 
F4H fails, Air Force hopes to gain permission to make 
an altitude record attempt with a late model version of 
the Lockheed F-104. Before the Soviet flight, an earlier 
model of the F-104 held the record at 91,243 ft 


Air Guard, Reserve Reorganization? 


Air Force, wary of the political implications involved 
but even more anxious to get the most from its tight 
Fiscal 1961 budget, may call for a broad reorganization 


of the Air National Guard and Reserve forces. ‘The 
Guard alone now requires a quarter billion dollars of 
USAF support each year over and above the aircraft it 
has inherited from regular Air Force units. 

First indication of the move came from Gen. Curtis E. 
LeMay, USAF vice chief of staff, who touched off a 
series of protestations when he termed the present 
reserve system of supporting both a National Guard and 
a Reserve force as separate units “inefficient and costly.” 
Dudley C. Sharp, Air Force under secretary, planned to 
follow last week in a speech at the National Guard Assn. 
convention in San Antonio with a rundown on an air 
staff study now under way as to the future missions of 


Washington Roundup 





the Reserves. Reaction to LeMay’s statements, however, 
caused Sharp to retreat and call back the text of his 
speech which already had been distributed to the press. 

While praising the work of the Reserve and Guard 
forces in the speech, Sharp said the traditional “backup” 
philosophy “that once applied to Guard and Reserve 
forces no longer holds true. ‘There is no ‘second team’ as 
such. Active units, guards and reservists jointly form 
one first string deterrent force now. And if war is forced 
upon us, all become one combat team.” 

Sharp intimated that the Guard of the future might 
be asked to place more emphasis on ground support 
duties, less on actual flying. As to missiles, the speech 
said “we do not have a positive and final answer on the 
question of how the Guard fits into the picture. But I 
am of the opinion that we should use it to whatever 
extent is possibl« 


Manpower Cuts 


to fit within the Administration- 
imposed Fiscal 1961 budget structures, both Air Force 
and Navy probably will make limited manpower cuts 
within the near future in order to put more of their 
allotted funds into procurements. Assistant Secretary of 
Defense Charles C. Finucane says USAF and Navy are 
volunteering th« which involve approximately 5,000 
men in each Defense Department, Finucane 
said, neither dir | nor suggested the personnel cuts. 


USAF: Modesty Defined 


rn its best diplomatic face thus far 
licate—from the Pentagon politics 
tion of whether it is becoming the 
that it has been told to develop all 
Sept. 28, p. 27). It has tried pub- 
ny such impression and to emphasize 
tion with the other services. 
its own home, however, it wears 
headline and first paragraph of 
yrepared bv the Internal Information 
Office of Information Services, reads: 
\erospace Force, Department of Defense 


In another m 


Air Force ha 
in discussing th 
point of view 
U. S. space forc« 
space boosters (AW 
licly to discourag 
the idea of coo) 

In the privacy of 
another face 
Release No. 18 
Division of USAI 

“USAF to B« 
Says. 

“In language 
of doubt, the D 
tapped the Air | 
space as it nov 


culated to dispel any lingering traces 
artment of Defense recently (Sept. 23) 
to be America’s primary service in 

in the earth’s atmosphere.” 


Navy Reunion 


Navy staged a Washington reunion for its former 
civilian chiefs last week in an effort to bring them up to 
date on the fiscal, hardware and mission re- 
quirements. Fourteen former secretaries, under secre- 
taries and assista ecretaries were invited to the brief- 
ing sessions and receptions given by Navy Secretary Wil- 
liam Franke, Under Secretary Fred Bantz and Assistant 
Secretaries Richard Jackson, Cecil P. Milne, and James 
Wakelin. Reunion guests were Mark Andrews, David 
Ingalls, Sinclair Armstrong, Herbert Askins, Garrison 
Norton, James Hopkins Smith, Charles Thomas, Dan 
Kimball, John L. Sullivan, Albert Pratt, Ernest Lee 
Jahncke, John Koehler, Raymond Folger and Thomas 
Gates, former Navy Secretary and now Deputy Secretary 
of Defense. —Washington staff 
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U.S. Plans Gyro-Stabilized Solar Satellite 


NASA also schedules magnetic field lunar probe, 
ionosphere satellite, paddlewheel probe within year. 


By Michael Yaftee 


New York—Gyro-stabilized solar observatory will be one of the sophisti- 
cated, second generation, scientific satellites and space probes which the 
United States hopes to launch within the next year. 

Others will be an ionosphere satellite, a magnetic field lunar probe and a 
paddlewheel deep space probe, John W. Townsend, Jr., assistant director 
of National Aeronautics and Space Administration’s Goddard Space Flight 
Center, told the Seventh Anglo-American Aeronautical Conference of the 
Royal Aeronautical Society and the Institute of the Aeronautical Sciences. 


Present plans call: for a launching ap- 
proximately every ‘two months but 
NASA mav be able to increase the fre- 
quency of its space shots later on in the 
program. 

NASA's gvro-stabilized solar satellite, 
which is presently in the design stage, 
will be placed in a circular orbit under- 
neath the Van Allen radiation belts. 
The orbit will be planned so as to keep 
the satellite in sunlight all the time. 

Townsend said five units constituted 
a long production run in space vehicles. 
Standard practice is to take the first two 
or three of the vehicles, call them proto- 
types and test them under far more 
severe conditions than the remaining 
units, the flight vehicles, are expected 
to encounter. In the case of the solar 
satellite there will be more than five ve- 
hicles produced, according to Townsend. 


The first solar satellite is expected to 
weigh approximately 350 Ib. Later 
ones may weigh as much as 500 Ib. As 
now estimated, thev will measure 36 
in. in diameter and will be launched 
by Thor Delta rockets. Designed pri- 
marily to provide more descriptive in- 
formation about the sun, each satellite 
will carry a spectrometer to measure 
solar radiations. 

First solar satellites will be designed 
to pick up ultraviolet radiation and 
X-ravs. Later, visible and infrared ob- 
servations will be added. Eventually, 
provisions for picking up radio noise 
from the sun may be included. 

Base of the solar satellite will be a 
thick disk, hollowed out to save weight, 
lo spin- 


: , re 
approximately 36 in. across. 
two 


stabilize the base, there will be 





United States. 


conventional, full-size electron tubes. 


propaganda considerations. 





Soviets Lead in Space Booster Size 


Russia is definitely ahead of the United States in the size of its space booster 
vehicles. While this is apparent, says NASA’s John W. Townsend, Jr., it is also 
the only sure conclusion to draw regarding Soviet space work vis-a-vis that of the 


Townsend, who visited Russia recently and talked directly to scientists involved 
in the Soviet space program, also tends to believe that their boosters are more 
reliable than ours and that the Russians, as they say, have had few failures. 

On the other hand, says Townsend, re-entry technology is more advanced in 
this country. The United States has better ablating materials and the work here on 
beryllium-copper heat sink systems is ahead of that in Russia. 

The United States is also ahead of Russia in instrumentation, Townsend believes. 
Soviet instruments are less sophisticated and may account in part for the large size 
of their satellites and space probes. The Russians do have some good electronic 
equipment but apparently not enough to go around. In Sputnik III, for example, 
there were some excellent transistors but mixed in with these were a number of 


Unquestionably and, perhaps, unfortunately, says Townsend, the Russians are 
doing good, sound, scientific space research. With the exception of the small Soviet 
pennants on their lunar impact rocket, Russian scientists are little concerned with 


On the whole, Townsend feels, the Russians are more purposeful than we are. 
They select a few things they want to do and then go after these objectives. The 
reason the Russians haven’t launched any satellites since Sputnik III, for example, 
is that their space scientists have been concentrating on lunar probes. 

Another reason for the Russian space successes is that Soviet enthusiasm—both 
official and public—has not waned as it has in this country, he said. 








small cold gas jets attached diametri- 
cally opposite each other to the rim 
of the disk that will spin the base at 
the rate of one revolution per second. 

Rising approximately 15 in. from the 
center of the base will be the column 
holding the spectrometer. On top of 
this column will be the precession 
rockets. 

A helium tank contained in the base 
will provide the propellant for both the 
precession and spin rockets. 

Attached to opposite sides of the 
column will be two banks of photo 
cells. Mostly these will be solar cells 
which will provide the power for mov- 
ing the spectrometer and communica- 
tions. But interspersed among these 
will be the sun-seeking eyes which will 
keep the spectrometer aimed at the 
sun. The spectrometer will be essen- 
tially a rectangular unit about 20 in. 
long, 8 in. high and 3 in. wide. It will 
project through the center column and 
will be able to move up and down as 
well as right and left. 

Out of the estimated 350 Ib. total 
weight of the initial solar satellites, it is 
calculated that the spectrometer, point- 
ing system and structure will weigh only 
about 150 Ib. This will leave another 
150 to 200 lb. that NASA scientists 
plan to use to flv 10 to 12 additional 
experiments in cooperation with several 
universities. These will be mounted in- 
side the satellite’s flywheel base and will 
essentially be photometric measure- 
ments that don't require accurate or 
constant orientation to the sun. 

With the exception of the pointing 
mechanism, NASA scientists plan to 
have a complete backup unit for every 
system in the solar satellite to ensure the 
success of the experiments in the event 
of component failure. Among others, 
for example, there will be two telemetry 
systems and two command systems. 

The magnetic field lunar probe 
which NASA hopes to launch within 
the next year will have what Townsend 
describes as a_ fantastically accurate 
light pumping magnetometer for meas- 
uring the magnetic field on the moon 
and between earth and moon. Working 
fluid of the magnetometer will be ru- 
bidium 85. In essence, the magnetome- 
ter will work by measuring a charac- 
teristic of the rubidium 85 which is 
dependent solely on the magnetic field 
the rubidium 85 is in. 

The magnetic field lunar probe is 
expected to measure about 30 in. in 
diameter and weigh somewhat under 
100 Ib. A Thor Delta rocket will prob- 
ably be used as the booster. A big bank 
of chemical batteries will provide the 
relatively large amount of power re- 
quired by the magnetometer. 


AVIATION WEEK, October 12, 1959 














Cc AVIATION We a 


NASA SOLAR SATELLITE will be spin-stabilized by two cold gas jets attached to rim of the base. Spectrometer protruding through 


center column will be aimed at the sun by “eyes” located in flanking banks of solar cel 


To make sure there are no stra 
magnetic fields present that can throw 
off the magnetometer, Young Develop- 
ment Division of Hercules Powder Co. 
is making the shells for the magnetic 
field lunar probe out of glass fiber- 
reinforced epoxy plastics like those used 
in the shell of the Vanguard III satel- 
lite. As an additional precaution, wires 
from the chemical batteries in the probe 
will be wound so as to cancel out their 
magnetic fields 

A listener from Sperry Gyroscope 
told Townsend that his group at Sperry, 
also very much interested in guarding 
against the presence of stray magnetic 
fields, had been very surprised to dis- 
cover that plastics could create a mag 
netic field. Townsend replied that the 
shells for the magnetic field lunar probe 
were carefully checked to make sure 
that thev were free of any magnetism, 
and he pointed out that in the fabrica 
tion of these shells, it is specified that 
the glass reinforcement mat is not to 
be drawn through a steel die owing to 
the danger of picking up steel chips. 

Sometime next year, NASA expects 
to launch two ionosphere satellites 
These will weigh approximately 100 Ib. 
each and will be about one meter .in 
diameter. Chemical batteries will sup- 
ply the auxiliary power required. 
Launching vehicles will be Juno IIs 
which will be aimed to place the satel- 
lites in orbits ranging from 135 mi. to 
800 mi. above the earth at a 50-deg 
inclination. 

Juno II will also be used soon, 
said ‘Townsend, in an attempt to put 
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another “Heavy IGY’’ satellite 
orbit. Original attempt at orbiting 
satellite failed last July when 
booster vehicle had to be dest 
shortly after liftoff (AW July 
39). Instrument package of the 
satellite like that of the onginal 
Aug. 3, p. 61) is designed to car 
several experiments in a clean 
unfulfilled IGY objectives. 

NASA also plans to launch 
more paddlewheel vehicles simila 
the Explorer VI satellite now 
(AW Aug. 17, p. 30). One of 
which may be launched before tl 
of the vear, will be a deep spac 
It will be fired toward the sun 
expected to go into an orbit th 
intersect the orbit of the planet \ 
ind that will be somewhat closer t 
sun than that of Venus. A Thor 
rocket will serve as the booster 
for the paddlewheel probe 

One of the most interesting 
nificant aspects of this probe is t 
will carry equipment that may 
scientists for the first time to com 
cate over a distance of 50 million 
NASA scientists believe the 
able to communicate with the 
over a distance of 20 million mil 

Asked about the significan 
Russia’s lunar impact rocket, 
send said that the discovery 
ionosphere above the moon wa 
significant and surprising to hin 
the apparent absence of a mag 
field. The detection of an ionos] 
at a relatively high distance abo 
moon, he said, means that the 


which will provide the auxiliary power. 


has a definite atmosphere, a condition 
that a few scientists could only guess 
it before. 

On the other hand, the fact that 
the Soviet magnetometer, which had a 
ensitivity down to only 100 gammas, 
found no magnetic field at its cut-off 
height of 50 mi. or so indicates only 
that the moon has no strong magnetic 
field. Even before the Russians im- 
pacted a rocket on the moon, Town- 
end said, scientists in his group be 
lieved that a lunar magnetometer would 
have to have a sensitivity below 10 
gammas and possibly down to one 
imma to detect any magnetic field of 
the moon. 


De Havilland Wins Award 

De Havilland Aircraft Co. received 
the Elmer A. Sperry Award for 1959 for 
its “successful development of the 
world’s first jet-powered airliner,’ the 
de Havilland Comet. 


The award specifically cited Sir 


| Geoffrey de Havilland, president of the 
| company, Charles C, Walker, technical 


director and chief engineer during the 
development of the Comet, and the late 
Maj. Frank B. Halford, former chairman 
and technical director of de Havilland 
Engine Co. 

Presentation of the award was made 
at the conference dinner of the Seventh 
Aeronautical Confer- 


Anglo-American 
ence of the Royal Aeronautical Society 
and the Institute of the Aeronautical 


Sciences. 
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Soviets Plan Series of Lunar Vehicles 


By Evert Clark 


Washington—Lunar probe launched 
by the Soviet Union on the second an- 
niversary of Sputnik I was the third in 
a planned series of vehicles that appar- 
ently will explore the neighborhood of 
the moon before either planetary probes 
or manned orbital flights are attempted. 

Probable lunar missions discussed by 
Soviet scientists since a Russian payload 
truck the moon last month include 
arge stabilized moon-circling satellites 
and continuously-transmitting — instru- 
ment stations placed on the lunar sur- 
face in the way that automatic weather 
observation stations are dropped on 
Arctic ice floes. 

Russia’s third lunar probe 
launched early in the morning of Oct. 4, 
Moscow time. It passed the moon at a 
distance of about 4,350 . mi.—closer 
than the original forecast of some 6,214 
mi.—two and a half days later (10:16 
am. EDT Oct. 6). The probe contin- 
ued to travel outward from the earth 
toward an expected maximum distance 
of 292,043 mi. Soviet announcements 
said it would reach this apogee of its 
highly elliptical orbit on Oct. 10 and 
then begin a return journey toward 
earth, passing within 24,855 mi. of 
earth on Oct. 18. Earlier estimates 
had been that the probe would pass 
within 1,250 mi. of the earth. 

The fact that this translunar satellit< 
was launched only three weeks after the 
Soviet rocket that placed a payload on 
the moon was not surprising. Premier 
Nikita Khrushchev said on his recent 
visit to the U.S. that another lunar 
rocket—the one originally intended fot 
the impact shot—was “‘still in its place” 
and “if needed we might launch it later 
on” (AW Sept. 28, p. 28) 


was 


Official Announcements 


Official announcements up to 
day after the probe made its closest ap- 
proach had made no mention of pho 
tographing the heretofore unseen sid¢ 
of the moon, although that ordinarily 
would have been a major scientific ob 
jective of such a shot. Georgi Dubo 
shin, head of the celestial mechanics 
department of Moscow’s Sternberg 
Astronomical Institute, was quoted as 
saying he believed the lunar probe was 
prepared to make pictures of the moon’s 
far side similar to the photographs 
made by a recent American satellite. 
This apparently was a reference to the 
crude image transmitted by Explorer V1 
of a portion of the earth (AW Oct. 5, 
p. 29). 

First indication from the Russians 
as to the makeup of the rocket was con- 
tained in a broadcast that Academician 


one 
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Leonid Sedov made on Moscow Radio’s 
home service on the day of the launch- 
ing. Sedov spoke of giving a somewhat 
lower initial speed to “the third stage” 
of the latest rocket than that given to 
“the last stage of the second cosmic 
rocket launched on Sept. 12... .” 

Although the initial announcement 
said that one radio frequency would 
be used to control “the elements of the 
orbit,” no official reference was made 
to the use of retrorockets or other 
devices to control the probe’s velocity 
vector while it was in the moon’s vicin- 
ity or to affect its apogee. The fact that 
it was to pass some 56,000 mi. beyond 
the moon indicated to some U. S. 
observers that no orbit control device 
was used. 

But A. A. Shternfeld, holder of the 
Tsiolkovskii international prize for en- 
couragement of astronautics, wrote in 
one Soviet newspaper: “We hope in 
time it will be possible to regulate its 
orbit so that the station periodicall; 
will arrive over the unseen side of the 
moon.” 

At one point Shternfeld estimated 
that the apogee would be about 259,- 
000 mi. from earth, that the period 
would be about 10 days, 22 hr. and 
49 min., and that after five orbits, 
taking 54 davs, 15 hr., 26 min., the 
station would 


again come into the 
vicinity of the 


moon. He said _ his 
computations were theoretical since 
they did not account for the influence 
of the moon’s attraction. 

In contrast to the policy it has fol- 
lowed on earlier space flights, the Soviet 
government did not announce details 
of the instrumentation aboard the 
614.09 Ib. payload package. 

In addition, the last stage of the 
Soviet rocket carried “measuring ap 
paratus with a power supply of 345.08 
Ib.,” according to Russian announce 
ments. Stage weighed 3,424.37 Ib 
without fuel, but it not clear 
whether that included the 345 lb. of 
instruments. 

The probe, referred to by the Rus- 
sians as an “automatic interplanetary 
station,”” separated from the final stage. 
It carried both solar batteries and 
“chemical sources of current.” Its 
transmitters were used only during two 
to four hour periods each dav. Data 
obtained by the instruments presum- 
ably was stored for quick transmission. 
I'ransmitters were turaed on by inter- 
rogation from ground stations rather 
than from a timer in the probe. 

Scientific measurements and_ trajec- 
tory information were broadcast by two 
transmitters on 39.986 me. in pulses 
of varying in duration from 0.2 to 0.8 
sec., and on 183.6 mc. The higher 


Was 


frequency also was to allow control of 
elements of the orbit. 

Transmitters were on at the time of 
passage near the moon, and Soviet an- 
nouncements said signals indicated all 
instruments were working properly. At 
1 p.m. EDT on Oct. 6, about two and 
three-quarter hours after its nearest pas- 
sage the probe was 9,321 mi. from the 
moon and was near the plane of the 
moon’s equator with a lunar longitude 
of 137 deg. and a lunar latitude of 
12 deg. 

U.S. observers had calculated that 
the probe would cross the moon’s orbit 
ahead of the moon—an_ unfavorable 
position for observing its unknown side 
—but an unofficial diagram appearing 
in Moscow newspapers on Oct. 6 
showed the probe crossing the moon’s 
track just after the moon had passed 
the point of crossing. 


Jodrell Tracking 


A British team assisted by a Space 
Technology Laboratories team tracked 
the probe on either one or both fre- 
quencies each day from launching 
through the nearest passage, using the 
University of Manchester's 250-ft. di- 
ameter Jodrell Bank radio telescope. 
Russians cabled accurate space and tim< 
coordinates to the Jodrell scientists 
prior to each daily transmission. 

On the first day, Jodrell 
signals on both frequencies at approx- 
imately half-second intervals, for about 
20 min. up to the end of the transmis- 
sion period. On the second day, Jodrell 
tracked for a full two hours. On the 
third day, when the probe neared the 
moon, strong signals were received on 
183.6 mc. two minutes before the 
scheduled transmission time. Thev were 
characterized by a sequence not previ 
ously used. It consisted of 15-sec. sig 
nals spaced 14 to 15 sec. apart. Nothing 
was received on the lower frequency. 

After 20 min., the transmission 
changed to irregular sequences on two 
very closely spaced frequencies and con 
tinued for a little more than half an 
hour. Remainder of the transmission 
that dav was a steady signal which 
ended sharply an hour and 38 min. 
after the first signal had been received 
here was one four-minute silence 13 
min. after the transmissions had begun, 
leading to some speculation that a par- 
tial eclipse of the signals by the moon 
had occurred since this was the only 
break during any day’s transmissions. 

Throughout this day’s tracking, the 
telescope was closely aligned with the 
direction of the moon. No recognizable 
doppler shift had been recorded. 

On the day after it crossed the 
moon’s orbit, the probe was agall 


received 
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tracked by Jodrell for at least one hour 
and 10 min. It repeated the character 
of the previous day’s transmission. 

Dr. J. G. Davies, head of the Jodrell 
group, told Aviation WeEEx that analy- 
sis of the tracking data obtained from 
the previous Soviet moon probe con- 
firmed that it impacted near the center 
of the moon’s disk in the region where 
the Russians said it landed. Davies 
said total doppler shift recorded in the 
iast hour of the probe’s flight was 300 
cycles. Plotted against time, this gave 
a smooth frequency/time curve com- 
pletely consistent with the theoretical 
acceleration and velocity values that 
would be exhibited by a freely falling 
body on the moon’s surface. There was 
a 50% increase in velocity over the last 
hour of flight and a terminal velocity of 
1.86 mi./sec. 

Dr. Richard C. Booton, manager of 
STL’s guidance and navigation depart- 
ment in California, said computations 
made there on the basis of Soviet an- 
nouncements and the Jodrell tracking 
indicated that the total time of the 
probe’s orbit around the earth would 
be nine to 12 days. Time spent beyond 
the moon’s track was expected to be 
four to seven days, and apogee about 
80,000 mi. past the lunar ofbit. These 
calculations also indicated the probe 
passed slightly in front of the moon as 
the moon moved along its own orbit 
and slightly below the plane of the 
moon's orbit. Indications were that 
the probe might have a perigee as close 
to the earth as 5,000 mi. 

Eventually, Booton said, the probe 
may be drawn into the moon or into 
the earth’s atmosprere. Except for per- 
turbations caused by the moon’s attrac- 
tion, it would have infinite life. 

Modulation of the frequency as the 
probe passed closest to the moon 
changed a number of times to a much 
higher modulation, indicating that 
many experiments were being con- 
ducted and that the Russians were 
trying to crowd into a short time period 
more information than they wanted 
from other portions of the trajectory, 
according to Booton. 

There are some indications that the 
Soviets may soon try to place a trans- 
mitting observatory on the moon, al- 
though they concede that the problem 
of managing a soft landing still exists. 

Four days after the impact shot, 
Prof. Vladimir Dobronravov gave what 
apparently was a hint of the most 
recent probe when he said the area of 
the moon also cculd be studied with 
rockets that would not impact. Tass 
quoted him as saying that “even now 
it would be most interesting to send a 
rocket around the moon to obtain 
information about the physics of the 
moon and its surrounding area. The 
fact that Soviet technology is able to 
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Mercury Mockup Shows Shingle Skin 
Stainless steel alloy shingle structure on McDonnell Aircraft Corp.’s Mercury capsule mock- 
up is designed to take heat expansion without stressing the capsule outer skin. Cone shaped 
nozzles are re-entry rockets; cylindrical nozzles are posigrade rockets used to separate the 
capsule from its Atlas booster. Flotation bags (top) are carried in “tail” cannister. 


create guided space vehicles may h 
other far-reaching consequences. It 
quite possible to develop guided 
recoverable Sputniks.”’ 


Shternfeld said just after the impa 
shot that “exploration of the moon v 


continue . just as artificial sate 
took off into the sky one after anoth 
Most of his article in Komsomolsk 
Pravda was a technical discussion 
lunar orbiters. 

A few days later, Boris V. Kukark 


deputy chairman of the USSR Acader 


of Sciences’ astronomical council 
“the time is probably not too far dist 
when it will be possible to put conti 
ously-operating automatic device 
the moon’s surface. These device 
make observations of the sun and t1 
mit the information to the earth 
“There is every basis to suppos« 
the time is not too distant when 
matic installations on the moon’s 
face or on a heavy, stabilized sate 
will provide the opportunity to sea 
for weak, non-stationary stars 
to conduct systematic investigation 
them by the most modern metho« 
Kukarkin said these devices proba 
will preceed manned flight to 


planets because man’s life must be 
guaranteed and “here, many difficulties 


must be overcome.” He also said spe- 
cial braking devices must be developed 
for letting a lunar observatory down to 
the surface slowly “but this is an engi- 
neering problem and we know that 
engineering tasks considerably more 
omplicated than this are now being 
olved successfully.” 

Victor Bazykin, director of the Mos- 
cow Planetarium, recently wrote that 
before long an automatic cosmic sta- 
tion of the kind which are parachuted 
into various Arctic areas will be dis- 
patched to the moon. 

Academician V. A. Kotelnikov wrote 
in Izvestia that “the problem of land- 
ing apparatus safely on the moon has 
not yet been %lved” and “much more 
will have to be done in the near 
future.” 

Prof. Dobronravov wrote just after 
the lunar impact shot that “‘probably 
there will be a series of further flights 

. for investigating the space around 
the moon” as the next steps in space 
research. Later will come “guided 
earth satellites of the earth or even of 
the moon.” 
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Mark 3 nose cone, 10 ft. long is readied for 
first flight on Atlas ICBM. 


New Ablating 


First General Electric Mark 3 ablating nose 
cone for operational USAF-Convair Atlas 
intercontinental missile was successfully 
flown over full range at Air Force Missile 
Test Center last week on Atlas 18-D. AI- 
though operational version will look like 
this, series of Mark 3s will be flown before 
vehicle reaches operational status. Scaled- 

USAF-Convair Atlas 18-D missile, in gantry at Pad 11 at Cape Canaveral, Fla., carried down vehicles and materials research vehicles 

first General Electric Mark 3 ablation re-entry vehicle over 5,000-mi. range last week. for the Mark 3 have been in flight test for 

Cone will be used on second group of Atlases. Below, first Atlas pad at Warren AFB, Wyo. more than a year on Douglas Thor, Thor 
Able and Atlas missiles. First Atlas squad- 
rons at Vandenberg AFB will use copper 
heat sink Mark 2 re-entry vehicle, also de- 
veloped by GE’s Missile and Space Vehicle 
Department. Next group of Atlases, pos- 
sibly including some Vandenberg squadrons 
and some for Warren AFB, Wyo., will use 
Mark 3. Still later squadrons will use an 
even more advanced re-entry vehicle. Mark 
3 is first USAF cone to use ablating tech- 
nique in which lightweight materials dis- 
sipate re-entry heat by passing directly from 
solid to gaseous state. Lighter body of 
vehicle permits higher re-entry velocities, 
heavier payloads, greater accuracy. Vehicle 
still retains characteristic blunt nose used to 
push shock wave ahead of surface. Cylin- 
drical body has doubly flared skirt which in- 
creases dynamic stability. First missile to use 
the ablating technique was Army’s Jupiter, 
soon to be deployed by USAF squadrons in 
Italy. Heavily instrumented Mark 3s are not 
designed to be recoverable. 











’ 


New Mark 3 nose cone is rolled into place on dolly on launch stand prior to being hoisted by gantry crane for placement on Atlas 
18-D. Last week’s flight was first test of full-scale ablating cone. Series of Mark 3s will be flown but will not be recovered. 


Atlas Nose Cone Tested in Full-Range Flight 


Atlas 18-D lifts off launching pad at Cape Canaveral in first test of new nose cone which succeeds Mark 2 heat-sink type. 


AVIATION WEEK, October 12, 1959 





Space Technology 





NASA Launches Little Joe Test Vehicle 


Washington — National Acronautics 
and Space Administration destroyed a 
boilerplate model of the Project Mer- 
cury capsule at an altitude of 40 mi. 
after it was launched by a Little Joe 
booster in the first of a series of Little 
Joe shots from Wallops Station. 

Intentional destruction of the Mer- 
cury capsule and its booster after about 
two and one-half minutes of flight was 
termed a successful operational test of 
the booster launching and destruct sys- 
tems. Boilerplate capsule had an inert 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION'S Little Joe booster is 
prepared to launch a boilerplate model of the Project Mercury capsule from the NASA 


Wallops Island, Va., station. 


escape system attached, and neither the 
capsule nor the escape system was in- 
strumented. 

Mercury test vehicle was destroyed 
after burnout, but the capsule was not 
separated from the booster. Next Little 
Joe test will involve an instrumented 


capsule that will separate from the 


booster and provide a test of the 
Mercury system through a full ballistic 
flight cycle. 

Little Joe launch was 
second test scheduled in the series. 


actually the 
First 


Mercury vehicle was destroyed at an altitude of about 40 mi. 


in a test of the booster-launching and destruct systems. 
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test was aborted in August when a spu- 
rious signal ignited the escape rocket 
prematurely and the capsule was lifted 
off its Little Joe booster and fell in the 
Atlantic Ocean off Wallops Station 
(AW Aug. 31, p. 33). The booster was 
not damaged, and it was modified and 
used in the second test. 

The Little Joe booster was built by 
the Missile Division of North American 
Aviation, and powered by a package of 
eight clustered Thiokol Chemical Corp. 
solid propellant rockets. Basic power 
was provided by four Pollux motors, 
augmented at launch by four smaller 
Recruit rockets. The combination pro- 
duced about 250,000 Ib. thrust. ‘The fin- 
stabilized booster was 55 ft. long and 
weighed about 20 tons at launch. 

Future Little Joe booster will use 
the Thiokol Castor rocket, a motor 
which is similar to the Pollux but more 
powerful. Castor uses a polybutadiene- 
acrylic acid propellant binder, and 
Pollux a polvsulfide propellant 
binde1 


Lockheed to Make 

T a 
Nuclear Rocket Study 

Washington Lockheed Aircraft 
Corp. will study the effects of radiation 
and low temperatures on possible nu- 
clear rocket materials for the National 
\ecronautics and Space Administration. 

NASA is currently negotiating a 
contract with Lockheed that calls. for 
basic engineering work in a continu- 
ing feasibility study of nuclear rocket 
systems. The Lockheed study is_ ex- 
pected to require more than three vears 
and cost over $1 million. 

Principal work will be carried out at 
NASA’s Plum Brook Reactor Facility 
near Sandusky, Ohio, and Lockheed 
will be responsible for designing, in- 
stalling and operating the test with 
NASA’s 60 mw. test reactor. The com- 
pany plans to conduct some prelim- 
inary test work at its Marietta, Ga., 
plant. 

Lockheed will study the behavior of 
various materials at very low tempera- 
tures while they are exposed to reactor 
radiation. Temperatures in the —425F 
range will be encountered by several 
components of a nuclear rocket system 
using liquid hydrogen as a propellant. 

Other work to be performed for 
NASA by various companies and agen- 
cies includes these contracts for re- 
search, services and equipment awarded 
in August: 
¢ University of Michigan, $130,000, in- 
vestigate radar methods of exploring the 
moon and other planets. 

e Yale University, $150,000, 


uses 


satellite 
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and planetary motion investigations. 
e California Institute of Technology, 
$120,000, research on rarified gas flows. 
e Case Institute of Technology, $180,- 
000, research on hybrid numerical cir- 
cuitry. 

e Rensselaer Polytechnic Institute, 
$60,000 continuation of research on 
dispersion-strengthened materials. 

e T. R. Finn & Co., $100,000, develop 
techniques for fabrication of refractory 
coated metals. 

e Aerolab Development Co., $240,000, 
rockets for sounding rocket research. 

¢ University of Colorado, $110,000, in- 
strumentation to measure ultraviolet 
radiation from high-altitude rockets and 
satellites. 

e University of Rochester, $120,000, re- 
search on solid state photo detectors for 
orbiting astronomical observatories. 

¢ University of Chicago, $70,000, prep- 
aration of a basic lunar map. 

e Jet Propulsion Laboratories, $70,000, 
antenna conversion equipment. 

e JPL, $280,000, purchase of equip- 
ment for use in tracking communica- 
tions satellites. 

e Atomic Energy Commission (Univer- 
sity of California), $90,000, studies of 
biological life-support systems in an in- 
terplanetary environment. 

e Aero Geodesic Astrophysical Corp., 
$50,000, furnish radar tracking beacons 
and engineering services. 

e AEC, $80,000, Salton Sea range 
costs for Project Mercury drop tests. 

e Aerolab, $70,000, Booster hardware 
used in Project Mercury development. 





Minuteman Silo Test 


Edwards AFB, Calif.—A second full- 
scale model of Air Force’s Minuteman 
ICBM has been fired successfully from 
a test silo here in continuing trials to 
check out environmental factors asso- 
ciated with underground launch of this 
solid-propellant weapon system. Effects 
of acoustic and pressure phenomena are 
key considerations in the environmental 
details under investigation. 

Test silo used for the second firing 
was 12 ft. in diameter—much closer to 
the operational silo configuration for the 
Minuteman than the 16-ft.-dia. hole 
used for the first test of the Minuteman 
model (AW Sept. 21, p. 34). Negligible 
deviation-distance of the missile model 
from the silo lip in the first test indi- 
cated that the second launch could be 
made under the more realistic conditions 
of the smaller-diameter silo. 

Silo holes are 26 ft, in over-all diam- 
eter, but installations such as elevators 
and ladders limit firing diameter. 

In the tests, the Minuteman first stage 
is only partially loaded with propellant— 
just enough to accomplish launch from 
the silo. Second and third stages are 
dummies. 
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ARDC Shifts Project Authority 


To Four New Operating Divisions 


By Craig Lewis 


Washington—Air Research and De- 
velopment Command is in the midst of 
a reorganization that will shift operat 
ing authority from headquarters to fou 
new divisions and is expected to 
tighten Air Force’s management of its 
weapon system programs. 

Reorganization will centralize au 
thority, responsibility and resources at 
the operating level so that a packag 
management job can be done on a 
single system, using the concept of con 
currence. Similar systems and functions 
will be grouped together in the fou 
divisions (AW Aug. 17, p. 25), and 
each division will be headed by a deputy 
commander of ARDC who can exercis« 
the authority of ARDC Commander 
Lt. Gen. Bernard A. Schriever in his 
particular area. 

ARDC shuffle has been expected 
since Gen. Schriever assumed command 
six months ago (AW May 25, p. 25 
and it reflects a number of recom 
mendations in the 1958 Stever Report 
which recommended a_ reorganization 
of the command. It also reflects the 
experience and philosophy Schriev 
acquired from his command of th 
Ballistic Missile Division during th: 
period BMD was developing an int 
grated management approach for th 
ballistic missile programs. 


Operating Authority 


Under the reorganization, ARD¢ 
headquarters shifts to a chief of staff 
organization from its former deput 
commander structure. Operating au 
thority is shifted to the deputy com 
manders who will command these fou 
centralized divisions: 

@ Ballistic Missile Division, which will 
continue to manage ballistic missile and 
space programs. 

e Wright Air Development Division, 
which will manage all aeronautical and 
related systems and will be formed by 
combining the directorate of systems 
management with major elements of 
Wright Air Development Center. 

e Research Division, which will man 
age all basic research programs and will 
include the Office of Scientific Re 
search. 

e Command and Control Development 
Division, which will manage all com 
munications and electronic control sys 
tems and will be organized around el 
ments of the present Cambridge Re 
search Center. 

Gen. Schriever said last week that 
the major objective of the reorganiza 
tion is to cut lead time between initia 


tion of a program and delivery of the 
ystem into the operational inventory. 
New management procedures are being 
established to accomplish this objec- 
tive, and Schriever said many of the 
procedures and philosophies used by 
BMD are being applied to the over-all 
mmand structure. 

Centralized operating authority on 
the division level is a key element in 
the plan. 

Gen. Schriever said he considers the 

mcept of concurrency the one area of 
great importance in compressing lead 
time. Concurrency involves an inte- 
grated planning, programing and budg- 
eting job, taking into account develop- 
ient, test, production, supply and 
perational environment problems. He 

ted the BMD record as a recommen- 

ition for the concurrency concept and 

iid it should be applied to all major 
ipon systems. 


BMD Record 


Discussing the BMD record, Gen. 


Schriever noted that the Atlas was 


bout a five vear program, and the Thor 
vas developed in just over three years. 
“If vou compare that to some of our 
ther programs which run eight, nine, 


10 vears, why, you get some idea that 

um can, through management, do an 
wful lot in reducing the time cycle.” 

Gen. Schriever said that industry will 

mtinue to do the major development 
nd testing job for the Air Force, but 

ider the new ARDC approach, USAF 
will have “much stronger management 
ipability within the Air Force by using 
ur in-house capability for supervising 
nd managing those programs.” He said 
his aim is to “give a tighter control and 
tighter supervision of the programs 
which industry will be carrying out for 
us; in other words, a better utilization 
of our in-house capability.” 

[he ARDC commander said there 
will be stronger management super- 
vision from the new divisions “similar 
to the management supervision that is 
exercised at BMD at the present time.” 

ARDC will continue to contract for 
technical support from such companies 
is Space Technology Laboratories. Gen. 
Schriever plans to use both USAF and 
contractor personnel to provjde the 
technical staffs for the four divisions, 
ind no change is expected in contractor 
irrangements at such facilities as Arnold 
\ir Development Center and_ the 
\tlantic Missile Range. 

Che various ARDC centers will be 

signed among the four divisions in the 
final phase of the reorganization, some- 
time within the coming year. Just how 
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Air Force Extends T61 Development Contract 


Air Force has extended the contract for development of the Allison T61 6,500 shp 
turboprop engine to Nov. 30, and development may continue beyond that date. ‘The 
contract expired two weeks ago (AW Oct. 5, p. 33). The T61 is the projected powerplant 
for Lockheed’s Super Hercules freighter. Lockheed said negotiations for extension of con- 
tracts for orders were going on with Slick Airways and Pan American World Airways. 


center with dual functions will be 
assigned is not yet clear, but it appears 
that a center such as Edwards AFB, 
Calif., would have to be split, with the 
aircraft flight test activities run by 
Wright Air Development Division from 
Dayton and the rocket engine test 
activity by BMD from Inglewood. 

ARDC realignment is one of a seric 
of reorganizations among various USAI 
clements to improve management tech 
niques. Earlier this year, Air Force split 
its requirements function and gave re- 
sponsibility for developing short-term 
operational requirements to the deputy 
chief of staff, operations. Responsibil- 
itv for developing longer term system 
development requirements remained 
with the deputy chief of staff-develop- 
ment. 

Air Materiel Command reorganized 
its management structure last year and 
separated policy and operational ele- 
ments. Under this system, operational 
AMC units cooperate closely with re- 
lated ARDC units in the procurement 
role. AMC’s Ballistic Missile Center 
works with BMD, and the Aeronautical 
Svstems Center will be working with 
WADD. A similar AMC unit will be 
established to operate with the Com 
mand and Control Development Divi- 
sion at Boston. 

The current reorganization was 
iaunched last May shortly after Gen. 
Schriever took command. A task group 
studied all previous reorganization and 
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management recommendations, and a 
new pattern for ARDC was completed 
in August. The plan has been in Penta- 
gon channels since then. Gen. Schriever 
said no substantive recommendations 
were turned down, although a few 
minor refinements were made. The 
plan picks up some of the key recom- 
mendations of the Stever committee, 
especially those dealing with the shift 
of authority from top policy echelons 
to the operating units. It diverges from 
the Stever Report, however, in organiz- 
ing the divisions along system lines 
rather than by function. 

First step in the plan is reorganiza- 
tion of ARDC headquarters, a job that 
is well under wav. With the new chief 
of staff organization, former deputy 
commanders in headquarters become 
deputy chiefs of staff. ARDC _head- 
quarters will concentrate on its staff 
function of policy and program super- 
vision, and the direct management of 
programs passes to the division level. 

Air Defense Systems Integration Di- 
vision will remain a separate entity 
under ARDC headquarters, and ADSID 
chief Maj. Gen. Kenneth P. Bergquist 
will remain as a deputy commander. 

Second phase involves organization 
of the new divisions. BMD is about 
ready to go, but it will take 30-60 days 
to form WADD at Dayton and the 
Research Division in Washington. 
These divisions will take over the sys- 
tems they will manage as soon as 


they have been sufficiently organized. 
Commenting on Wright Air Devel- 
opment Center’s role in the new struc- 
ture, Gen. Schriever rejected implica- 
tions that WADC is being downgraded 
and said that after the consolidation of 
WADC and the Aeronautical Systems 
Division into Wright Air Development 
Division, the group will have greater 
responsibility and greater authority. He 
said that total resources assigned to 
ARDC in the Dayton area “will be used 
to a greater and a more important 
extent than thev have been in my 
opinion in the past... .” 
Since the Command and Control 
Development Division cannot be based 
on a currently operating management 
organization, it will take longer to or- 
ganize and probably won't be operating 
for another six months. After all divi- 
sions are established and operating, the 
centers will be assigned among them. 
Assignment of the centers is the final 
phase of the reorganization program. 
BMD will remain under the com- 
mand of Maj. Gen. O. J. Ritland. 


WADC chief Maj. Gen. Stanley T. 
Wrav will command WADD, and Air 
Force Office of Scientific Research com- 
mander Brig. Gen. B. G. Holzman will 
head the Research Division. Comman- 
der has not been named for Command 
and Control Development Division. 


Boeing Briefs Bidders 


On Minuteman Details 


Seattle, Wash.—Details of the Air 
Force’s mobility concept for the Min- 
uteman solid-propellant ICBM _ were 
discussed by members of Boeing Air- 
plane Co.’s Aero-Space Division, Mate- 
riel and Engineering Departments at a 
bidders’ conference here. 

Discussions were conducted on sub- 
contract work connected with Boeing’s 
portion of the Minuteman research and 
development program. ; 

Selection and announcement of the 
subcontractor will be made in Novem- 
ber pending evaluation of proposals 

Companies represented included: 
AFC Industries, Inc., New York; Allis 
Chalmers Mfg. Co., Milwaukee, Wis.; 
Baldwin-Lima-Hamilton, San Francisco; 
Bethlehem Steel Co., Bethlehem, Pa.; 
the Budd Co., Philadelphia; Chrysler 
Corp., Detroit; Consolidated Western 
Steel Corp., Los Angeles; Fairbanks, 
Morse & Co., Chicago; Firestone Tire 
& Rubber, Los Angeles; Food Machin- 
ery Corp., San Jose, Calif.; General 
American Transportation Corp., Chi- 
cago; General Motors Corp., Detroit; 
Lockheed Aircraft Corp., Burbank; 
Magor Car Corp., New York; Ortnet 
Co., Cincinnati; Pacific Car & Foundry, 
Renton, Wash.; Pullman Standard Mfg. 
Co., Chicago, and Thrall Car Mfg. Co.. 
Chicago. 
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Now... to impart force or motion 


Today’s hot gas servo control systems are attractive to the aerospace industry 
because of their reliability, simplicity and readiness capability. 

CECO’s extensive development work in the field of high-pressure pneumatics 
further indicates that such systems can effect dramatic 

weight and cost savings as well. 


Chandler Evans has run het gas systems on both solid and liquid 
propellants. Typical applications are: control surface 

actuation, rocket engine thrust vectoring, reaction steering, 

and antenna or seeker positioning. 


Contact your nearest 

CECO Field Engineering Office 
for cooperation in solving 

your control system 

problems, 


-) 


CECO 


SYSTEMS 


CONTROLS 





CHANDLER EVANS 
CORP OR ATI 
West Hartford, 1, Connecticut 





O N 


For a new folder on CECO hot gas servo control 
systems, address your request to Department 69 








[he compound gear you see here is probably the finest example of Precision is 
precision rocket power gearing ever produced. It gears the turbo- 
our only product! 


pump in a Rocketdyne liquid propellant rocket engine. Tooth-to-tooth 
spacing is a maximum of three ten-thousandths, a tolerance on the 
smaller gear that can’t be met with conventional grinding equipment. 
This gear delivers more than 3000 horsepower and turns from zero to 
over 10,000 rpm in less than a half-second. Only the finest precision 
equipment and craftsmanship can produce a gear to such rigid inte 


specifications. It is one more example of “precision” at I.G.W. INDTAM 


Indianapolis, Ind., ME 8-2331, TWX IP-174-U_ +» Redondo Beach, Cal., FR 5-7597, TWX 7586-U + Westport, Conn., CA 7-0233, TWX 486-U 








Civil Sabreliner Planned for Late 1961 


Minneapolis—Marked impact of tur- 
boprop and turbojet aircraft in the ex- 
ecutive flying field was underscored 
here last week when North American 
Aviation said it would offer its twin-jet 
Sabreliner for commercial use. 

Arthur R. DeBolt, Sabreliner pro- 
gram manager, said current projections 
indicate a commercial model could be 
delivered by December, 1961. Sabre- 
liner now is in production for U.S. 
Air Force, which has ordered 42. 

The plane will be offered, he said, 
when the military program has been es- 
tablished to a point where firm prices 
and delivery can be determined. 

Final decision on commercial aspects 
of the Sabreliner project (AW Oct. 5, 
p- 23) will be made by North Ameri- 
can directors on Nov. 24 at Los 
Angeles. 


Turboprop Experience 


The 1961 delivery date, DeBolt 
added, could be met by releasing mate- 
rials for production on Sept. 15, 1960. 
He said Air Force program results and 
data will be monitored by Federal Avia- 
tion Agency; certification is expected 
by Mar. 31, 1961. 

Operation costs and flight experience 
on turboprop-powered planes—both cor- 
porate and airline—was a major topic at 


opening sessions of the 12th annual 
meeting of the National Business Air- 
craft Assn. 
PacAcro has 
conversion of Convair 340s and 440s 


10 firm orders for 
using Allison 501-D13 __ turboprops. 
Nine more are under varying degrees 
of negotiations; most are for corporate 
users. 

The plane will sell for about $490,- 
000. Vernon B. Benfer, PacAero presi- 
dent, said Braniff is interested in four 
of the planes. Under a unit exchange 
program, he said, Allison’s Indianapolis 
facility will supply engines*to operators 
on demand, thereby reducing the op- 
erator’s inventory. 

Benfer said the first production plane 
will fly early in January; certification is 
expected by Mar. 4, after an anticipated 
65 hr. of flight time for FAA tests. The 
Allison-powered Convair has received 
more than 1,000 hr. of test time 
through utilization of an Air Force YC 
131-C, leased by Allison. 

During “Operation Hourglass,” the 
plane logged 1,000 hr. in 84 days and 
649 flights, according to J. D. Beau- 
mont, Allison commercial sales man- 
ager. 

Present production plans call for 
three planes per month. 

Speaking for Fairchild Engine & Air- 
plane Corp., P. C. Mack, corporate 
sales manager, said transition problems 
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for corporate pilots checking out in the 
F-27 turboprop transport have been 
“negligible.” He said pilots have passed 
air transport rating tests after as littl 
as 5 hr. flight time. Turning to airline 
experience, Mack said there have been 
no major operating problems; airplan: 
No. 3 has 105 service bulletins issued 
and that figure has dropped to 15 f 
airplane No. 50. 

In a move toward wider executive us 
of turboprops, the manufacturers hay 
set up pilot and maintenance schools 
—Fairchild at Hagerstown, Md., Grum- 
man, for its Gulfstream, at Bethpage, 
N. Y., and Rolls-Royce, for its Dart en- 
gine, at Montreal, Can. 

Rolls-Royce said it has tested an ad 
vanced Dart version, the RDa.10, for 
150 hr. reaching 2,860 eshp. The com- 
pany expects to increase this to 3,001 
eshp. by use of water-methanol injc 
tion. 

Another improvement will be a sys 
tem to air-cool the turbine blades, 





Safety Devices Urged 


Minneapolis—The need to get working 
equipment, particularly devices such as 
runway takeoff monitors and proximity 
warning indicators, into the cockpit now 
to cut the aircraft accident rate, was 
urged by Maj. Gen. Joseph D. Caldara 
deputy inspector safety 
USAF. 

Critical of what he termed “paralysis 
by analysis” as the major reason for the 
lack of in-service equipment, Caldara 
speaking before the 12th annual meeting 
and forum of the National Business Air 
craft Assn. here last week, warned pilots 
and executive aircraft operators that their | 
transition into turbine-powered equip 
ment will place greater emphasis on 
piloting skill and the need for the latest 
equipment in the cockpit to enable th« 
pilot to “stay ahead” of the airplane 

Indicating impatience with the long 
development time occurring on vitally 
needed cockpit equipment such as prox 
imity warning and runway monitoring 
devices, he noted, “you can’t prevent 
1959 with 1963 equip 


general for 





accidents. in 
ment.” 

As if to point up the problem dis 
cussed by Gen. Caldara, a later discus 
sion on air trafic developments by Col 
Carl Fisher, Federal Aviation Agency, | 
Plans and Programs Division, Bureau 
of Research and Development, noted 
that on the proximity warning program 
alone, the bureau had looked over som« 
180 different equipment proposals by it 
dustry—of which approximately 20 are 
considered good enough for further 
evaluation. 














lowing an increase in flame temperature 
without a commensurate increase in 
blade temperature. 

A Napier Engines, Inc., spokesman 
said the Eland turboprop used on Alle- 
gheny’s Canadair 540 conversion has 
performed “better than brochure.” 

The only engine mishap delaying the 
single-plane operation, he said, was 
damage caused when vortex pulled an 
access door into a propeller. 


JetStar Sales Program 


Lockheed Aircraft pitched its four- 
jet JetStar at what is called a “wide- 
world” executive operation. The com- 
pany is offering, as optional equipment, 
a second DME-T and an HF transceiver 
for overseas operations. 

The plane will cost $1,174,330 with 
dual communication-navigation equip- 
ment. It was learned here Lockheed 
now has about 40 firm orders. Proto- 
type No. 1 was on display at Wold- 
Chamberlain Field. Pratt & Whitney 
JT12 engine for the No. 2 prototype 
will be delivered next week. 

F. A. Cleveland, chief of advanced 
design engineering at Lockheed’s 
Georgia Division, said modifications 
will include a change from the pres- 
ent single wheel landing gear to a dual 
configuration. ‘The company also has 
run considerable tests with leading edge 
slats and this feature will be incorpo- 
rated on production models. 

Clamshell-type thrust reversers for 
the JT12s now are under development 
it Rohr Aircraft. he said. 

Cleveland said the JetStar costs $500 
in hour to operate but actual costs will 
be less than $1.10 per mile, figuring 
the plane’s 500 mph. speed and capa- 
bility of flight at altitudes up to 35,000 
ft. 

He said future modifications possibly 
will include ‘installations of water in- 
jection in the JT12s to improve hot 
day performance. Another possibility is 
utilization of J85 turbofan engines, or 
perhaps a turbofan which would be 
developed from the J1T12 family. 

Production planes, Cleveland added, 
ilso will include pressurization of the 
nose compartment to allow avionics 
equipment to operate at sea-level pres- 
ures. 

l'ransition of business aircraft oper- 
itors from the DC-3, Lodestar and con- 
verted World War II surplus aircraft 
to the first generation of turbine- 
powered equipment was emphasized 
with the presence here of the Grumman 
Gulfstream, Fairchild F-27 and Lock- 
heed JetStar. 

The trend was further emphasized 
by a representative of one of the major 
U. S. overhaul and modification firms 
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LATEST BEECH entry into business flying field is the six-passenger Model 65 Queen Air medium twin. Powered by 340-hp Lycoming 


engines, airplane will cruise at 214 mph. at maximum weight. Range is more than 1,000 mi. Deliveries will begin early next year. 


who told Aviation WEEK that his 
management was now seriously debat 
ing how it should realign facilities to 
de-emphasize work on DC-3, Lodestar 
and similar-category aircraft in order to 
prepare for the increasing numbers of 
turbine-powered airplanes coming into 
service. 

Some overhaul plants already are pr 
paring to fit into this era—as shown bi 
Airwork’s $500,000 modernization pro 
gram to provide facilities for handling 
the Rolls-Royce Dart, Pratt & Whitne. 
Aircraft J112, the new PT6 turboprop, 
and similar programs by Pacific An 
motive Corp. and Southwest Airmotiv« 
Corp 

Avionics firms 
demands by 


ire feeling the 
increased new 
turbine-powered aircraft for sophisti- 
cated and costly new equipment. As if 
to point up this potential, there is r 
cent purchase of a $29,000 General 
Precision Laboratory Radan 
T'NC-50 radar doppler svstem and track 
navigation computer by a major corpot 
ation for its soon-to-be delivered Grum 
man Gulfstream aircraft 
installation of this product 

As the first generation of large multi 
engine turbine-powered executive ait 
craft going into first 
indications appeared here at the NBAA 
forum, of th« gencration—the 
smaller light and medium-twin class. 

These apparent in the 
display of small powerplants such as 
Allison’s 250-shp. T63 and Canadian 
Pratt & Whitney Aircraft’s PT6, with 
500-shp. takeoff rating and the interest 
shown in these new engines by business 
aircraft manufacturers. 

“It now looks like we will be 
pendent of foreign engine designs,” 
one manufacturer’s design engineer told 


also 
buvers of 


500 and 


first executive 


starts Service, 
second 
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AviATION Week. However, a consensus 
of opinion by aircraft manufacturers 
indicates that although the engine man- 
ufacturers are saving they will be able 
to furnish flight test quantities of the 
new small powerplants sometime in 
1961, production airframes powered by 
these engines are not likely to be com- 
ing off the line until approximately 
1964. 

First class of airplanes to take th 
new engines probably would be six-to 
eight seat pressurized configurations 
using at least 500-600-shp. Designers 
now seem to feel that there would not 
be a sufficient performance gain in 
switching from 250-300 hp. piston 
powerplants to equivalent power turbo- 
props to justify their early use—and 
price would also be a major factor. 

Beech Aircraft Corp. made the first 
public showing of its new medium-twin 
Model 65 Queen Air at the NBAA 
forum, breaking tradition in that the 
compan ly gave its dealers and 
distributors first showings of new equip- 
ment at annual sales meetings at the 
Wichita factorv. 

Queen Air deliveries will begin in 
carly 1960, with the list price of a basic 
airplane being $120,000—full equip- 
ment could run this up another $25,- 
000. The six-passenger airplane, pow- 
cred by 340-hp. Lycoming supercharged 
fuel injection engines, has a maximum 
gross weight of 7,700 Ib. and a range 
of over 1.000 mi. 

At maximum weight, the Queen Air 
is designed to cruise at 214 mph. at 
2,750 rpm. at 15,200 ft., and will have 
a maximum speed of 239 mph. at 
12,000 ft. Two-engine rate of climb is 
reported as 1,300 fpm. Stall speed, 
with landing gear and flaps down, is 
84.5 mph. 
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Among new equipment displayed for 
the first time was a small Sperry auto- 
pilot, the SP-3, which will be available 
in single, two and three-axis “building 
block” configurations for single and 
light-twin business planes. Sperry te- 
ports that cost of the three-axis unit 
will be under $4,000 and it expects that 
deliveries will begin in early 1960. 
Single-axis unit will be approximately 
$1,550. Unit is now undergoing flight 
tests in a Piper Apache. Weight of the 
fully transistorized equipment is from 
11 Ib. to 27.5 Ib., including flight in 
strumentation, depending on the num- 
ber of axes desired. Instrumentation 
includes Sperry air-driven directional 
and attitude gyros. 

Business flying safety record was high- 
lighted during the presentation of 
awards to 77 NBAA member pilots for 
completing one million or more miles 
of flight without accident or injury and 
to 88 pilots for having safely flown 
500,000 mi. or more. Total safe mileage 
flown by the pilots receiving the awards 
from NBAA was 165,620,468. 

In addition, the Women’s Aeronauti- 
cal Assn. of Kansas conferred its annual 
business flight safety award this vear to 
Arthur E. Abney, director of Depart- 
ment of Aeronautics, Illinois, for his 
programs in the state which are consid- 
ered responsible for having reduced the 
private and business flying accident rate 
31% in the face of a 32% increase in 
the number of registered pilots in the 
state. 

Elected president of NBAA was B. J. 
Bergesen, Ford Motor Co., replacing 
Joseph B. Burns, Fuller Brush Co. The 
association announced that its annual 
meeting next vear will be held in Los 
Angeles, in Tulsa in 1961 and Pitts- 
burgh in 1962. 
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Military Criticized For 
Decision ‘Surrender’ 


New York—Surrender by the military 
of its responsibilities for defense devel- 
opment and an “undue adulation” of 
the nation’s scientists were criticized 
last week by Lt. Gen. Leslie R. Groves, 
USA (ret.), at an American Manage- 
ment Assn. convention here. 

Gen. Groves, now a Remington Rand 
vice president, said it is unsound for the 
nation to permit its major military de- 
cisions to be so greatly influenced by 
persons with little, or no military back- 
ground, especially when military men 
are almost completely removed from 
positions of influence. 

“Fortunately, many of the companies 
engaged in military research and devel- 
opment have employed retired officers 
with a lifetime of military service be- 
hind them,” he said, stressing that this 
is in the best interests of the military as 
well as industry. 

He said the military has slowly sur- 
rendered its responsibilities for: 

e Establishing military requirements in 
technical developments. 

e Supervising development programs to 
see that these requirements are met. 

¢ Cutting costs of development and see- 
ing that it does not lag. 

Gen. Groves said the Defense Depart- 
ment now employs more senior civilian 
officials than it does senior military 
officers, and that civilian opinions were 
probably outweighing these military in- 
fluences. 

“This is not the fault of industry,” he 
said. “It is the fault of all of us in per- 
mitting this undue adulation of the sci- 
entist to grow up and to continue. 

“Certainly the progress of develop- 
ment since the war, considering the 
amount of money that has been spent, 
has not been so great as was accom- 
plished during the war. Probably one 
of the reasons for this has been the di- 
minishing influence of military persons 
on such work.” 


Russians Negotiating 
For Sikorsky S-58s 

Washington—Soviet Embassy last 
week opened direct negotiations with 
Sikorsky Aircraft Division of United 
Aircraft Corp. for the purchase of “a 
few” S-58 helicopters. ‘The helicopter, 
used by President Eisenhower, won the 
admiration of Soviet Premier Nikita 
Khrushchev during his recent U.S. 
visit. After flying in the President’s 
S-58, Khrushchev said he liked the 
flights “and the helicopter itself” and 
would like to buy one (AW Oct. 5, 
p. 25). 

Following up on the Premier’s wish, 
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Soviet Ambassador Mikhail Menshikov 
called on Deputy Under Secretary of 
State Livingston Merchant last week 
and was directed to Sikorsky. Menshi 
kov then turned over negotiations with 
Sikorsky to Vladimir Alkhimov, Soviet 
commercial counselor. 

Alkhimov said he will negotiate for 
the purchase of three aircraft. He told 
AviATIOn WEEK that, while he was not 
familiar with the Soviet Union’s own 
10-passenger Mi-4 helicopter, “we want 
a helicopter similar to the one your 
President uses.” The President’s S-58 
has a maximum capacity of 12 persons, 
but only eight fly when he is aboard 
as a safety precaution. 

The commercial price is $267,000, 
exclusive of numerous additions for 
safety and comfort that have been in 
corporated in the President’s aircraft 
These include additional radio, com- 
pass, flight instrument and air condi- 
tioning equipment, interior cloth lining 
and carpeting. 


Aerojet to Fabricate 
Four Astrobee-500s 


Air Force Cambridge Research ( 
ter has awarded Aerojet-General Corp 
a contract for design and fabrication 
four Astrobee-500 sounding rockets 
is expected that the first of these \ 
cles will be launched late this vear fron 
Eglin Gulf Test Range, Fla. Thr 
stage Astrobee-500 achieves maximut 
altitude of 500 mi. with a 40-Ib. gr 
pavload. Performance varies as payload 
weight changes, and a 450-mi. peal 
altitude is achieved with a 70-Ib. 
pavload at 5 deg. launching angle 
sea level. Over-all length is 25 
Aerojet’s Systems Division is n 
working on preliminary design of 
Astrobee-1,000. 
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USAF Chooses JetStar 


Washington—Air Force last week an- 
nounced that it has chosen the Lock- 
heed Model 329 JetStar over the Mc- 
Donnell 119A to meet its requirements 
for a turbine-powered navigation trainer, 
but no decision has been made as to 
whether to procure any in Fiscal 1960. 

Ultimate decision will depend upon a 
re-examination of the requirement and its 
priority in relation to other USAF pro- 
grams and available resources. The 329 
is powered by two Curtiss-Wright TJ37 
engines. Final configuration, however, 
will use four Pratt & Whitney JT12s. 














Northrop International Division and 
Norair Division of Northrop Cor; 
made a formal presentation of tl 
N-156F last week to a Japanese evalua 
tion team at Edwards AFB, Calif. Gen 
Minoru Genda, chief of staff, Japan 
Air Self Defense Force, flew two flight 
in the aircraft for 50 and 45 min 
spectively. Maj. A. Ogawa flew 
flight in the N-156F for about 35 mit 
All flights included supersonic run 


First F-104 Starfighter has 
turned over to West Germany by ] 
heed Aircraft Corp. under its 96-p 
contract with the German air force. '] 
West Germans will manufacture 
more F-104s under license. 


British Ministry of Supply has placed 
production order for the Blackburn 
NA.39 low-level strike bomber for the 
Royal Navy. Aircraft was rejected by 
RAF as too slow with too short range. 
Contract is additional to the develop- 
ment batch of 20 already on order. 


Indian navy is expected to announce 
an initial order for 15 Breguet Alize 
anti-submarine aircraft. ‘Three-place 
\lize is powered by a single Rolls-Royce 
Dart turboprop. French Navy has or- 
dered 75, of which about 20 will be de- 
livered by the end of 1959. Breguet 
\lize production rate now is running at 
four aircraft per month. 


Kaman Aircraft Corp. has received a 
$1.9 million Air Force letter of intent 
for delivery of 42 H-43B helicopters 
during Fiscal 1961. Firm contract price, 
now under negotiation, is expected to 
be about $10 million. 


First U.S. steerable radio telescope 
designed specifically for solar research 
was dedicated last week at the Univer- 
sity of Michigan’s Peach Mountain 
radio astronomy facility 16 mi. north- 
west of Ann Arbor. The unit, an 85-ft. 
parabolic antenna built with Navy sup- 
port, has the capability of making a de- 
tailed study of weak centimeter-wave 
bursts of radio frequency noise that 
often accompany solar flares. Telescope 
also incorporates a ruby maser radiom- 
eter developed by the university's Wil- 
low Run Research Laboratory that will 
almost triple its normal range. Research 
will be conducted under an Office of 
Naval Research contract. 


Vice Adm. Clarence E. Ekstrom, for- 
mer commander of the U.S. Sixth 
Fleet, has been named commander, 
naval air forces, Pacific Fleet, succeed 
ing Vice Adm. Alfred M. Pride. Adm. 
Pride, who had held the post since 
February, 1956, recently retired after 
42 vears of Navy service. 
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Increase in Seat Capacity Alarms [ATA 


Delegates to general meeting fear climb in world’s 
available seat miles will outstrip growth of new traffic. 


By L. L. Doty 


Tokyo—Fifteenth annual general meeting of the International Air Trans- 


port Assn. opened here today in an atmosphere of doubts over the industry’s 
ability to cope with the large-scale expansion of aircraft seat capacity scheduled 


during the next two years. 


With operating losses of the world’s scheduled airlines last year at an all- 
time high of $160 million, delegates to the meeting are deeply concerned that 
the sharp climb in available seat miles will rapidly outstrip the growth of new 
traffic as more turbine equipment is inaugurated on global routes this year and 
next. Member airlines of IATA will introduce a total of 300 new turbojet air- 
craft by the end of 1960 with an additional 200 earmarked for delivery by the 


end of 1963. 


I'h’s vast increase in seat capacity 
pinpointed lower fares as the key to 
generating new trafic and as a means 
of boosting load factors above the break 
even level. However, strong disagree- 
ment exists as to which areas through- 
out the world would react to lower 
fares to a degree that new trafic would 
automatically result. 

This issue was a controversial point 
during the IATA trafic conference 
which closed in Honolulu last week. 
In talks with traffic conference delegates 
in Honolulu, Aviation WeEeEK learned 
that an earlier drive toward lower fares 
lost momentum during the mectings 
because so many doubts were cast ove! 
the ability of many areas, particularls 
Africa, to generate any more traffic than 
is now available no matter how low the 
fare level might be set. 

Nevertheless, jet surcharges will be 
climinated—a fact that will arouse some 
protest from U. S. domestic 
which are enjoying an unexpected rev- 
enue bonanza as a direct result of the 
extra charge. In addition, international 
carriers are about ready to drop fare 
differentials. ‘They will, however, put 
new emphasis on developmental or: 
promotional rates in a move to create 
new tourist traffic. 

In his opening remarks during the 
plenary session of the general meeting, 
IATA Director General, Sir William P. 
Hildred, stressed the issue of low fare 
but recognized the problems posed by 
the big increase in available seat miles. 
He said: 

“We need larger markets; in order to 
get at them, we must have lower fares 
We are therefore buying new types of 
equipment which promise lower oper- 
ating costs per seat mile. But we must, 
at the same time, take on much higher 


Carriers 


40 


productivity and we know that we can 
get those lower operating costs only if 
that capacity is fully utilized: And this 
means that we must get fares down 
even further. This is a full circle, but 
not necessarily a vicious one, for with 
price as the determining factor, we all 
know the traffic is ready and waiting.” 


Turbojet Costs 


Not all carriers were ready to concede 
that the turbojets promised “lower op- 
erating costs per seat mile.” This was 
particularly evident in Honolulu at the 
trafhe conference where a number of 
delegates representing airlines which 
have not vet taken delivery of the new 
aircraft were reluctant to join pro- 
ponents of lower fares at this time. 

Their attitude was one of “wait-and- 
see” and, while admitting a desire to 
see an expansion of the North Atlantic 
economy fare plan to other parts of 
the world, they expressed a_ preference 
to hold off supporting the proposed 
rates until they had behind them some 
experience with actual operating costs 
of the turbojets on their routes. 

Nevertheless, Hildred pushed hard 
for a wider use of the economy plan, 
following the low-fare philosophy he 
has advocated for a number of vears 
He told IATA general meeting dele- 
gates, some 250 in all, that economy 
trafhe on the North Atlantic during 
1958 accounted for more than 55% of 
all trafic even, though the lower rates 
were in effect for only nine months of 
the vear. He added: 

“They provided the impetus which 
pushed North Atlantic traffic ahead by 
26.8% for 1958.” 

On the subject of capacity, Hildred 
said that a number of piston-engine air- 
craft have stayed within the scheduled 


commercial field since many sales vir- 
tually amounted to a transfer of the 
older planes from one operator to an- 
other. 

He indicated charter flights might 
ease the problem of over-capacity by 
noting that: 

“The existence of more equipment 
than is needed for peak demands of 
summer operations seems at this point 
to have made charter operation, par- 
ticularly across the North Atlantic, 
heavy and competitive among scheduled 
operators this year.” 

He told the meeting that the capac- 
ity of aircraft next year will be “of an 
order which we have never been called 
upon to fill before” and added: 

“Look at this against the background 
of 1958, when we carried more traffic 
than ever, yet ran less than 60% full. 
Then consider that each jet which 
comes into operation is the productive 
equivalent of three DC-7s. You will 
have an idea of what lies ahead. We 
shall have to feed progressively larger 
gobbets of traffic to these monsters or 
they will eat us up, capital and all.” 

In his report on the state of the 
industry, Hildred pointed to recent 
figures released by the International 
Civil Aviation Organization which indi- 
cated that all the airlines of the world, 
excluding the USSR and the Chinese 
People’s Republic, were drawing close 
to a plateau in the development of pas- 
senger trafic. The statistics showed 
that passenger trafic in 1958 climbed 
an insignificant 2% compared with a 
12% increase during 1957. 

He also noted that U. S. domestic 
trafic experienced a drop during the 
vear: from +5.3 million passengers in 
1957 to 44.9 million last year. He had 
this to say, however, on the brighter 
side of the picture: 

“Intra-European traffic 
showed a healthy increase of 9% in 
1958. North Atlantic results were even 
better. The total number of passengers 
carried on the scheduled and charter 
flights of the 17 IATA members oper- 
ating between Europe and North Amer 
ica reached a new high of 1.2 million, 
an increase of 26.8%, as against an 
increase of 22% registered in 1957.” 

He cautioned, however, that 1958 
was “not one of our better years which- 
ever figures are taken (ICAO or IATA). 
But I will go on to say that the figures 
now available for the first half of 1959 
and the early weeks of the summer, 
show traffic rising on an ebullient curve 
for both international and U.S. domes- 
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tic operations and the likely prospect of 
a good year, both in terms of total 
carryings and comparative rate of in- 
crease. 

In the field of air traffic control, 
Hildred called upon governments to 
accelerate training of personnel to man 
air route traffic control centers as a first 
step toward easing of air traffic delays, 
especially over North Atlantic routes 
and in Europe. He charged that failure 
to build up efficient air traffic control 
crews had delayed the introduction of 
controlled air space on high-altitude jet 
routes. 

He made reference to Eurocontrol as 
a logical step toward resolving the air 
trafic control problem and said: 

“This, like Air Union, is an intelli- 
gent cooperative effort. The aim of 
Eurocontrol is an automatic electronic 
system which will greatly reduce the 
risk of collision between civil and mili- 
tary aircraft at high altitudes and I hope 
the system will develop speedily and 
keep up with the number of jet pas- 
sengers who will take to the upper air.” 

On the subject of increasing user 
charges at a growing number of airports 
throughout the world, an issue which 
consistently plagues delegates to IATA 
general meetings, Hildred charged some 
governments with insisting upon lower 
fares—in some cases lower than the car- 
riers seek—while, at the same time, 
allowing departments of the same gov- 
ernment to set higher landing fees or 
landing charges against these carriers. 
He warned: 

“If . . . the governments charge us, 
we must pay, but I would remind them 
that the more we pay, the less we shall 
be able to do to maintain their com- 
munications and bring to them the 
benefits of tourism and commerce.” 


Strong Position 


Hildred took a strong position on 
behalf of the traffic conferences in an 
obvious reference to criticism aroused 
by failure of last year’s traffic conference 
at Cannes to reach a settlement of jet 
surcharges (AW Oct. 27, 1958, p. 26). 
He said, “fifteen vears of traffic con- 
ferences convince me that however 
baffling a situation may appear, solutions 
can be found by hard work and the 
desire to get agreement.” He praised 
the “non-political atmosphere” of the 
trafhe conference and the non-interfer- 
ence of governments, and added: 

“World-wide international agreement 
on fares and rates will never be popular. 
From time to time some nation or some 
airline, proud of its achievements, will 
resent the fact that it cannot get every- 
thing it wants because 90 others have 
a say in the matter . . . we must expect, 
from time to time, competitive friction, 
government against government, gov- 
ernment against airline, airline against 
airline, but this is not a bad thing.” 
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Western Ready to Buy Turbojets; 
Orders Depend on Route Awards 


Los Angeles—Western Air Lin: 
now ready to enter the turbojet market 
is evaluating both the Convair 880 and 
the Boeing 720 transports as a maj 
step in its long-range re-equipment p1 
gram. 

No decision has yet been made as t 


the number of new aircraft that will be 
ordered since the carrier’s basic requir 
ments will be determined largely by it 
success in winning new route award 
on petitions now pending before tl 
Civil Aeronautics Board. For examp! 
a route between the West Coast t 
Honolulu, which Western is vigorous] 
seeking, would raise its minimum 

quirements for either the Boeings 

Convairs by at least four new airplan 


Growth Trends Eyed 

Western President 
Terrell Drinkwater is watching tl 
current spectacular _ traffic 
trends with a wary eye since he has n 
intention of getting caught short wit! 
more seats than he can sell. Drink- 
water told Aviation WEEK that h 
feels a “plateau” in the presently avail 
able travel market has already be¢ 
reached and that the overdose of avai 
able seat miles which the domesti 
trunklines will inevitably produce di 
ing the next two years will depress loa 
factors substantially unless new m 
kets are opened 

Job of opening these new market 
has been delegated to Arthur Kelly w! 
is meeting this challenge with a seri 
of revolutionary ideas all based upor 
one philosophy: Western has gon 
vond the air transport business and 
now in the travel business. 

Such a sales approach should 
suggest a departure from the basic « 
servatism that has marked Wester 
expansion programs in the past. Tran 
lated into Drinkwater’s principles 
operation, this conservatism means tl 
the airplane Western finally chooses 
be the plane best suited—economical 
and operationally—to Western’s rout 
and that no orders will be placed \ 
financing is completed. 


Why the Delay 


Drinkwater has delayed join 
turbojet competition until now for 
eral reasons. Primarily, he wanted 
make no commitments until he 
certain the company was in a posit 
to pay for the new fleet. Financial 
rangements have been made for an in- 
itial order of turbojets. Secondly, 
Drinkwater felt that a carrier the 
of Western could not afford to und 
write the shakedown costs which 


In addition, 
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in inevitable factor in the introduction 
f an entirely new airplane. 

In addition, he felt that, once the 
initial rash of orders for jets had spent 
itself, manufacturers would have more 
in the way of fringe advantages to, offer 
in working out contracts than they did 
originally. 

And, finally, he believes the . turbo- 
prop is still the most satisfactory model 
for the medium-haul routes which char- 
icterize Western’s operations. 

In this connection, he told AviATION 
Week that he is convinced the turbo- 
prop aircraft will experience increasing 
popularity with passengers as the “nov- 
elty of the propellerless airplane wears 
off.” 

Western has nine Lockheed Electra 
turboprop transports on order, the last 
of which is scheduled for delivery in 
February. Drinkwater will take up the 
option on the additional three Electras 
he holds once delivery on the basic 
order is completed. The five Convair 
240 transports now in scheduled serv- 
ice will be sold next year, but Western 

ill retain its fleet of DC-6Bs for air- 
coach service to back up the turbine 
equipment which will be operated in 
first class configuration. Western has 
voided combination first class/coach 





Capital Turbine Order 


Capital Airlines is scheduled to an- 
nounce final pcrchase agreements this 
week for seven Convair 880 turbojet and 
five Lockheed Electra turboprop trans- 
ports, Aviation Week has learned. 

Delivery schedule for 1960 probably 
will be May through July-for the Elec- 
tras and October through December for 
the 880s, with scheduled service on the 
turboprop beginning in June and 880 
service starting in December. 

Financial arrangements for the pur- 
chase are nearing completion and Vickers 
Armstrongs, Ltd., is expected to approve 
a plan to extend Capital’s payment 
schedule for the $37 million owed on its 
Viscount purchase. The loan being nego- 
tiated with U.S. sources for the turbine 
purchases will cover only the cost of the 
new aircraft plus spares and will not in- 
clude assumption of the Viscount debt 
as discussed by Convair and Capital 
almost two years ago. 

In a recent re-examination of its equip- 
ment program, Capital also held a series 
of discussions with Boeing Airplane Co. 
regarding the possible purchase of the 
720 turbofan transport. With the final 
agreement with Convair, these discus- 
sions are being terminated. 














configuration on all of its airplanes. 

Thus far, Western has been able to 
offset the increase in available seat 
miles resulting from the introduction 
of Electras with substantial trafic in- 
creases. Revenues in August climbed 
approximately 17% as compared with 
a 5% increase in available seat miles, 
and during the first eight months of 
1959, the carrier has reported the 
largest net earnings per share of com- 
mon stock outstanding of any of the 
domestic trunklines. 

Arthur Kelly, Western vice president- 
trafhe and sales, has adopted a defined 
“research and development” sales _pro- 
gram as an insurance against any futur 
imbalance in the ratio of available seat 
miles to His studies 
have shown him that, whereas air trafh¢ 
in the eastern areas of the U.S. has 
leveled off to a large degree, a growth 
factor in the western U.S. can be ex- 
pected to continue for another 
vears. 

Kelly, that the 
rapid increase in available seat miles 
produced by new turbine equipment 
will easily absorb this traffic growth and 
that new sales approaches must b¢ 
adopted if a healthy demand for th« 
growing supply of seat miles is to be 
maintained. 

In this respect, he has dropped the 
“hard-sell,”’ or “‘all or nothing,” theory 
of selling and replaced it with what h« 
calls the ‘‘half-a-loaf system.” 

In effect, Kelly believes that the sale 
of air transportation should be keyed 
to the sale of travel and that travel, to 
be convenient and attractive to 
tomers, must include a wide range of 
facilities. 


gross revenues. 
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howe ver, believes 
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Air-Sea Tours 


lor example, he is cooperating closely 
with Matson Steamship Co. in the de- 
velopment of air-sea tours on the theors 
that it is easier to sell travel in such a 
package than it to attempt to re- 
strict a passenger te a single type of 
transportation in each direction. He 
feels that he can expand his markets by 
offering passengers a return trip on 
another airline as a mears of attracting 
new sales with variety of travel. ‘This 
is the “half-a-loaf” system which Kelly 
feels will help Western move from the 
airline business into the travel! business 

The program is based on convenience 
to the customer. !t is the reasor he has 
single-handedly launched an expanded 
credit program (see p. 48). And it is 
the reason he is placing new emphasis 
on the role of the professional trivel 
agents in the development of package 
tours or “‘half-a-loaf business.” 

Western’s research program has 
pointed up a failing on the part of the 
airline industry to educate the traveling 
public on the lowness of air fares gen- 
erally, according to Kelly. He admits 
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that Western’s campaign to promote 
champagne flights may have categorized 
Western’s flight services in the “luxury” 
group—suggesting a __highly-expensive 
service and thus unattainable to the 
average traveler. 

In one customer survey, answers to 
the question “How can the airlines 
broaden their markets?,” could be sum- 
marized in this wav: ‘““We will fly when 
we can afford to fly.” As a_ result, 
Kelly’s conclusions are, ““We haven't 
done a good job in telling the public 
how cheap it is to fly.” 

As a first move toward correcting this 
deficiency, Kelly is now emphasizing in 
all his advertising and promotional ma- 
terial the fact that additional services 
are offered at ‘“‘no extra cost.” 

Western is placing little or no stress 
on cargo development at the present 
time on grounds that air cargo over 
short-haul routes has minimum bene- 
fits for the average shipper. As a con- 
sequence, the airline has no intention 
of converting piston-engine aircraft into 
all-cargo aircraft or of operating an all- 
cargo service within the immediate 
future. 

Western also is a strong proponent 
of an “all-up mail” system as the most 
logical means of efficiently utilizing 
cargo holds on passenger aircraft. 


National Jet Surcharge 


a) e 
Trimmed by CAB 

Washington—National Airlines has 
been ordered to suspend its planned 
$10 surcharge for coach seats on 
Boeing 707-120 turbojet flights between 
New York and Miami pending a Civil 
\eronautics Board investigation of the 
extra fare. 

At the same time, Board members 
voted to permit the carrier to apply the 
$10 levy to first-class jet accommoda 
tions in line with CAB approval of the 
tariff used last winter by National. 

Last vear, National added the $10 
charge for “de luxe” seats in the front 
of 707s leased from Pan American 
World Airways and sold the rear seating 
as a first class service without a sur 
charge. CAB instituted an investigation 
of the first class designation, but before 
it came to a hearing, National’s lease 
with Pan American expired. National 
notified the Board that it would change 
the 707 seating designation, and the 
inquiry was dropped. 

Amount of the coach surcharge was 
questioned by the Board, which said 
that it might be unwarranted when 
compared with surcharges permitted 
other carriers for similar jet services. 
CAB pointed out that as a percentage of 
National’s basic coach fare, the su 
charge would amount to 18% of the 
day coach fare, compared with an aver 
age of only 9% for other carriers. 


Noting that the airline had not justi- 
fied the amount of the surcharge for 
coach service, CAB said it would be 
willing to approve a $5 surcharge as 
more consistent with the added coach 
fares permitted other jet operators. 


Three Supplementals 
. 
Lose Operating Rights 

Washington—Crackdown = on 
lators of supplemental airline regula- 
tions gained momentum last week as 
the Civil Aeronautics Board ordered 
revocation of the operating authorities 
held by three carriers. 

Great Lakes Airlines, Currey Air 
l'ransport and California Air Charter 
were charged with intentionally ex- 
ceeding their 10-trip monthly limita- 
tions and with ticketing violations 
AW Feb. 2, p. +6). 

The Board said that each carrier had 
continued the violations although CAB 
compliance attorneys had first warned 
Great Lakes and Currey five years ago 
and California Air Charter three vears 
ago. 

The CAB attorneys said Great 
Lakes and Currey illegally pooled their 
trip authorities in order to offer almost 
daily service on many route segments. 
At the same time, advertising facilities 
for the combined service and ticketing 
facilities were provided by “Skycoach” 
agencies organized as_ independent 
ticketing firms but controlled by the 
owners and controllers of both sup- 
plemental carriers. 

An analysis of the carriers’ flights 
during a one-year 1953-54 period dis- 
closed that they provided daily service 
between New York and Los Angeles 
except for 66 davs, the attorneys said. 
Similar flight scheduling was offered 
to Philadelphia and Chicago. 

California Air Charter, the Board 
said, exceeded its 10-trip-a-month al- 
lowance by a total of 105 flights dur- 
ing a one-month period in 1956 and a 
five-month period in 1957. Several 
flights, considered charter service bv 
the airline, were actually individual 
services requiring the carrier to charge 
individual fares as specified in their 
tariff filings, according to the CAB 
ruling. 

In addition, it said that the airline 
failed to file copies of many charter 
agreements for Board approval and 
leased an aircraft without the required 
CAB approval. 

In reviewing the case, the Board 
said the carrier recently offered to 
abide by a cease and desist order with 
respect to all violations. Rejecting the 
offer, Board members said a study of 
the airline’s past conduct had con- 
vinced them that nothing short of 
revocation of operating authority would 
halt the violations. 


v10- 


AVIATION WEEK, October 12, 1959 








Over 10,000,000 
arming devices 
delivered... 

by 

Bulova 


tl 


Bulova—from conception to production—sets standards in reliability 


Bulova fuzes, safety and arming devices, timers and firing switches are designed 
and manufactured to the maximum degree of reliability. 


Bulova’s teams of electro-mechanical engineers are skilled in feasibility studies and 
analysis of parameters which lead to hardware meeting the most exacting safing and 
arming requirements. 

Experience in precision design and manufacture is the Bulova tradition—the Bulova 
capability —it has been for over 80 years. For more information write— 


Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 





ROLLS-ROYGE BY-PASS JETS 


are now flying in Boeing 707-420 
and Douglas DC-8 jet airliners 


The by-pass or turbo-fan principle proved by the 
Conway is now generally accepted as the correct formula 
for all high speed subsonic jet transports. 


Conway by-pass jets for civil use will enter 
service in 1960 at 17,500 lb. guaranteed 
minimum thrust. The Civil Conway is being 
developed to powers over 20,000 Ib. thrust 
with improved fuel consumption. 


The RB. 141 family of by-pass jets (10,000 Ib. 
to 17,500 lb. thrust) have been designed to 
give the best possible operating economics 
for jet transport aircraft. The RB.141 of 
14,300 Ib. thrust will power later versions of 
the Sud-Aviation Caravelle and the RB.163 
of 10,100 lb. thrust has been chosen to 


power the Airco DH.121. 





N@)ENeN@)(@iame BY-PASS JETS 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES © MOTOR CARS ¢ DIESEL AND GASOLINE ENGINES ¢ ROCKET MOTORS @ NUCLEAR PROPULSION 
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707’s Pre-Crash Flight Data Analyzed 


By Glenn Garrison 


New York—Flight recorder salvaged 
from the American Airlines Boeing 
707-120 destroyed in a July crash at 
Peconic, L. I. has provided clues to the 
final maneuvers of the plane. 

However, Civil Aeronautics Board in- 
vestigators will seek more flight test in- 
formation to clear up possible areas of 
ambiguity in the recorder readings. 

According to a Boeing analysis of the 
flight recorder data, the jet transport 
probably got into a severe right yaw 
condition about 14 sec. before the fatal 
crash. A right roll followed and the air- 
plane became inverted. Roll recovery 
was completed and pullup was initiated 
just before the impact. 

The Boeing reports went into the rec- 
ord of the CAB hearing here last week, 
the second and final phase in the 
Board’s public hearings on the crash. 

First phase was held in August at 
Riverhead, L. I. near the site of the 
accident (AW Sept. 7, p. 40). 

At last week’s hearing, a structures 
group report found no evidence of mal- 
function, failure or unairworthy condi- 
tion. 

Testimony at the hearings indicated 
a last minute application of power was 
made to engines 3 and 4, believed to 
have been throttled back in a simulated 
two engine-out training maneuver. 
Damage to No. 3 and 4 was more severe 
than the damage to No. | and 2, indi- 
cating high rpm. at time of impact. 


Certain peculiarities of the particulat 
recorder used during the flight made ac 
curate data reduction extremely difficult 
Boeing reported. The instrument rec 
ords indicated airspeed, pressure alti 
tude, vertical acceleration, heading, and 


elapsed time. Data reduction difficul- 


ties included a missing time trace, inte1 
mittent tape transport, skewed tape, in 
correct recorder pen spacing, and skewed 
pen sweep. Further difficulties were ex 
perienced from errors external to the 
recorder, particularly directional gy 

gimbal errors, and airplane pitot-stati 

effects during maneuvers. 

Boeing’s interpretation of the 1 
corder data gives this picture: 

The plane had made a low pass over 
Runway 32 and was completing a gi 
around approaching Runway 23 in ac 
cordance with the specific flight pattern 
Altitude was 1,000 ft; airspeed 145-kt 
on heading 304 deg. magnetic. At the 
turn into final approach position, pitch 
down maneuver was executed—appai 
ently intentional. 
mately 14 sec. before the crash. 

A severe right yaw developed quick) 
Right roll due to yaw followed, and the 
airplane became inverted 8 sec. after the 
pitch maneuver. Roll recovery was com 
pleted and pullup was initiated just 
prior to the impact. The airplane mag 
netic heading at impact was 273 deg 
and it was yawed to the left. 

A sudden heading change 5 sec. be 
fore the crash probably occurred at 
bank angle approaching 80 deg. Wing 





FAA Traffic 


savings in manpower. 


military under all conditions. 


Control Plan 


Washington—Federal Aviation Agency is drafting tentative plans to assume com- 
mand of some 2,095 military air traffic control facilities under a joint military-civilian 
program designed to provide a unified trafic control system. 

The program, which, if implemented, could require an additional 9,000 FAA 
controllers and 6,000 maintenance technicians over a five-year period, was outlined 
last week by FAA Administrator Elwood R. Quesada at the fourth annual meeting 
of the Air Traffic Control Assn. in Oklahoma City. If adopted, Quesada said the 
program will eventually result in a more efficient use of air space, increased combat 
capability for the military, improved flight safety and greater economy through a 


Military functions scheduled for transfer to the agency cover flight inspection, 
flight services, air traffic control training and air traffic control services, with emphasis 
upon joint military-civil Radar Approach Control centers already in existence. 

Quesada said the program cannot be fully implemented until and unless FAA can 
attain a personnel structure stable enough to guarantee adequate service to the 


As a result, much of the program will remain tentative until the required personnel 


This was approxi- 





legislation can be passed by Congress. Under the terms of the Federal Aviation Act, 
FAA is to submit legislation listing its manpower needs by Jan. 1, 1960. The act 
also provides the basis for the agency’s plan, indicating that it should absorb the bulk 
of air traffic control functions now being performed by the military. 

Recruiting also could be a problem, and Quesada says he intends to incorporate 
into the proposed legislation greater career inducements to FAA personnel. 

Initial manpower needs to get the plan under way include an additional 2,109 
positions—393 in training, 1,071 in air trafic management, 545 in facilities and 
100 in supporting services. 
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probably were level at impact. Yaw 
angle at time of rollover was probably 
greater than 17 deg. 

Lockheed Aircraft Service, Inc., 
which manufactures the model C 
recorder and Boeing both submitted 
rcports of their analyses of the recorder 
data. Both believed the final readings 
to be well within permissible tolerances 

i.c. altitude plus or minus 100 ft., 
airspeed plus or minus 10 kt., accelera- 
tion plus or minus 0.2g., heading plus 
or minus 2 deg. 

Their reports reached CAB investiga- 
tors just before last week’s hearing be- 
gan, Oscar Bakke, the Board’s Bureau 
of Safety director, told AviaTION WEEK. 

At the conclusion of the hearing 
Bakke said some areas of ambiguity 
might exist in the recorder readings. 

“We're dealing with an area in which 
we have only a very limited experience,” 
Bakke said. The operations group of 
investigators will go ahead with further 
studies to gain additional material for 
inalysis. This will include details from 
ill airlines operating the 707 concern- 
ing in-flight training incidents they 
have experienced where students either 
ran out of rudder or failed to apply 
rudder, resulting in increased yaw lead- 
ing to a roll. Speed range involved is 
ibout 140-170 kt. 

Witnesses at last week’s hearing dis- 
ussed the engine-out performance area, 
which occupied much of the August 
phase of the hearings. J. R. Gannett, 
Boeing senior transition and training 
pilot, reviewed a recent flight test he 
made with a 707. With power off en- 
gines 3 and 4 he rolled the aircraft left 
ind relaxed pressure on left rudder. ‘The 
plane yawed right, Gannett said, and 
rolled into a 20 deg. right bank. He 
reduced power and applied left rudder 
ind left aileron, effecting recovery. It 
took about 2 to 3 sec. to recover, and 
there was practically no altitude loss, 
Gannett testified. 

rhe Boeing pilot acknowledged that 
the 707’s rudder forces are high and 
that there have been complaints from 
operators in this regard. ‘There has been 
1 modification by Boeing since the acci 
dent which involves the removal of a 
rudder feel spring. Purpose of the spring 
was to provide a constant positive gradi 
cnt on the rudder pedal force curve in 
lideslip conditions. But this resulted in 
high rudder pedal forces in the engine- 
out condition. 

Gannett testified that Boeing has met 
with various airlines to work out means 
of performing two-engine-out training 
to eliminate possible risk. Some airline 
instructors, Gannett said, may be going 
to unnecessary extremes in some ma- 
neuvers. 
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aribou 


juns the Us Army 


} iy Canada as a civil transport for the world’s 


Caribou’ s Eh letting STOL and load-carrying capabilities made 
he United States Army for its close support aircraft requirements 


The first Caribou went into service with the United States Army in October of 1959 
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Airlines Oppose Mandatory Radar Plan 


By Philip J. Klass 


Washington—U. S. airlines have 
voiced strong opposition to a recently 
proposed Federal Aviation Agency regu- 
lation that would require all large pas- 
senger-carrying aircraft to be equipped 
with airborne weather radar (AW July 
27, p. 43). 

The Air Transport Assn., in its reply 
last week to FAA’s proposed CAR Draft 
Release 59-10, questions the basic need 
for a mandatory regulation as well as the 
terms of the regulation which ATA says 
could inflict serious operational and 
economic hardship on the carriers with- 
out achieving FAA’s intended objective. 

The recent FAA action was sparked 
by a Capital Airlines Viscount turbo- 
prop accident near Baltimore in May 
which appeared to result from the plane 
entering an area of extreme turbulence 
with its radar inoperative (AW May 18, 
p. 41). 


ATA Opposition 
ATA opposition is surprising in one 
respect because the U. S._ airlines 


pioneered in the application of airborne 
radar to weather surveillance and in the 
development 
radar. 
Approximately 48% of all the air- 


of airline-type weather 


craft operated by ATA members are 
already equipped with radar. The figure 
is 58% if DC-3s and Lockheed L-18 
Lodestars are excluded as presently pro- 
posed by the FAA. 

This is not, however, the first time 
the airlines have strenuously objected 
to changing the status of a system from 
a voluntary addition to an airworthiness 
requirement. In the early post-war 
period, several major airlines exhibited 
an interest in airborne flight recorders as 
a means of gathering important opera- 
tional data. Yet, when the Civil Aero- 
nautics Board first proposed recorders 
on a mandatory basis, the airlines vigor- 
ously opposed the move, although more 
recently they accepted the requirement 
for new jet aircraft. 


No Cure-All 

The ATA reply to the FAA empha- 
sizes that radar can spot turbulence 
only when it occurs in a thunderstorm 
where there is precipitation and that 
severe turbulence found in incipient 
cumulus and turbulent cumulus clouds 
gives no warning on a radar scope. One 
of the most severe gusts encountered in 
American Airlines early radar tests oc- 
curred in a cumulus cloud that gave 
absolutely no radar echo, ATA said. 

Analyzing the 63 incidents and acci- 
dents that have occurred since 1950, 
which FAA cites as justification for its 
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proposed radar regulation, ATA con- 
cludes that 40 of them could not have 
been avoided even if airborne radar had 
been in use. 

Among the 40 incidents, there w 
18 in which there was no thunder 
storm activity or radar detectable pr 
cipitation, according to ATA. In an 
other 10 cases, there was injury to pa 
sengers because they ignored the seat 
belt sign. There were six incidents 
hail damage, but radar is not a depend 
able spotter of hail as both the airlines 
and military services have found. Hai 
damage, although expensive to repair 
has never been known to cause the 
of an airplane, the ATA said. 


Other Factors 


Of the 23 incidents which 
support the FAA position, ATA 
that other factors, such as pilot and « 
patcher judgment, also should be 
sidered as contributing to the incident 

The FAA proposal that airborn« 
dar “shall be in operating condit 
for all IFR operations, and for nig 
VFR operations, when thundersto1 
or severe weather conditions are f 
cast for the flight plan route during th 
time of flight,” could work a seri 
hardship on airline operations, ATA 
points out. Unlike all other avic 
equipment, weather radar cannot 
installed in duplicate because ther 
not sufficient nose area available f 
two antennas. Duplicate installati 
of the transmitter-receiver with a sing] 
antenna would involve a bl 


mig 


considerab 
weight penalty and would not prov 
full backup capability. 

This means that, if the radar sho 
fail en route or during a stop at a s1 
airport during conditions cited 
FAA, the airplane would be grounded 
there, unless the carriers maintain rad 
spare parts, test equipment and 
cialists at each stop. ATA believes t! 
the plane should be allowed to <¢ 
tinue to a major maintenance | 
without an operating radar, assum 
that the flight dispatcher and pilot 
lieve weather conditions permit. 

The airlines, with an apprehensi 
eve on the possible application of th 
regulation to DC-3s and L-18s, say th 
the speed of the aircraft is a signifi 
factor in determining whether it 
quires airborne radar. For a high-sp 
aircraft, which must throttle back ; 
decelerate sharply before entering 
bulence, ATA says the advanced wa 
ing provided by radar is much m 
important than for a DC-3 whose t 
bulence entry speed is much closer 
normal cruise speed. 

Under the proposed FAA action, 
airlines would be required to have tl! 


fleets equipped with airborne radars six 
months after the regulation goes into 
effect. All of the new turboprop air- 
craft not now equipped with radar 
already have the necessary wiring and 
installation provisions, hence would 
have little difficulty in meeting the tar- 
get date. All new turbojets are radar 
equipped. 

The difficulty would occur in retro- 
fitting older piston-engine aircraft which 
do not have the necessary wiring, 
brackets, radomes, etc. If the radar 
installation program were carried out 
when aircraft come in for regular major 
maintenance and overhaul, without 
taking them out of service specifically 
for the radar installation, ATA esti- 
mates that it would require three years 
for the carriers to retrofit all of their 
fleets. 

Although the radar itself costs 
around $10,400, ATA estimates that 
the cost of buying accessory equipment 
and making the installations would 
boost the figure to $28,300 per air- 
plane. To this must be added the cost 
of spare parts and ramp test equipment, 
which ATA estimates at $15,000 per 
airplane, bringing the total installed 
cost to an estimated $43,300 per air- 
plane. 


Program Implementation 


Implementation of the FAA pro- 
gram also would involve indirect, less 
tangible costs, including lost revenue 
due to aircraft out of service for radar 
installation, disrupted flight schedules 
due to terminated flights caused by ra- 
dar failure, additional maintenance per- 
sonnel for the radar and added radar 
weight of about 250 Ib., corresponding 
to one additional passenger per aircraft 
per day. 

ATA points out that an across-the- 
board regulation may prove an unneces- 
sary expenditure for carriers in certain 
geographical areas. For example, it says 
that operators in the Alaska-Aleutian 
area have experienced an average of less 
than one thunderstorm day per year 
over the past 20 years, and Hawaiian 
operators have averaged only eight 
thunderstorm days per year over the 
past 10 years. Since radar is only useful 
for turbulence produced by thunder- 
storms, such carriers will be able to 
make little if any use of the equipment, 
ATA points out, and suggests an ex- 
emption for airlines operating in such 
regions. 

ATA concludes its letter to the FAA 
by urging a major modification of the 
agency's proposal, or a rescinding of 
the draft release in its entirety, allow- 
ing airlines to proceed with radar im- 
plementation on a voluntary basis. 
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Traffic Conference to Expand Credit Plan 


By Katherine Johnsen 


Washington—Air Traffic Conference 
representing over 40 U.S. and Can- 
adian airlines will announce plans this 
week for a world-wide campaign in- 
corporating leading hotels, motels and 
car rental agencies into its Universal 
Air Travel Plan charge account system. 

At present, the UATP card, accepted 
by 113 airlines throughout the world, 
offers credit exclusively in the air trans- 
port field. 

In a move toward the expansion, 
UATP cards are currently being re- 
issued and include, for the first time, 
the full address of the card holder, 
enabling persons honoring the card to 
obtain complete billing information. 

Customers will be billed directly, 
and hotels or other firms honoring the 
card will not be required to pay any 
commission, service charge or fees of 
anv kind to the Air Traffic Conference. 
On the other hand, firms giving the 
credit will have to withstand any losses 
that might be involved. Losses on 
UATP credit thus far has very 
low, averaging less than a half of 1%, 
according to ATC. 


been 


Progress Review 

A meeting of Air Traffic Conference 
scheduled for Nov. 17 will review prog- 
ress on expanding the UATP system to 
hotels, motels and car rental agencies 
and at the same time decide whether to 
extend it still further to stores, restau- 
rants and other facilities as an accom- 
modation to air travelers. 

ATC, noting that UATP cards have 
already been widely accepted as a 
means of establishing credit, views the 


planned expansion of the system as 
“putting on a formal basis what has 
long been on an informal basis.” 

UATP’s exclusive domain in the 
air transport field is now being se- 
riously challenged for the first time 
by other credit systems, notably the 
Carte Blanche credit card system of 
the Hilton Credit Corp. and a similar 
Diners’ Club, Inc. plan (AW Sept. 14, 
p. 40). Pacific Air Lines and Western 
Air Lines have subscribed to the Hilton 
system. Western is also accepting 
Diners’ cards, and Pacific is negotiat- 
ing with Diners’. 

Trans World Airlines reports that it 
is considering the Hilton and Diners’ 
Club plans, as well as other credit pro- 
posals that have been proposed. 

Attitude of other carriers queried by 
Aviation WEEK was to “wait and see” 
how the industry’s own UATP expan- 
sion develops before subscribing to an- 
other plan which would entail 4 to 12% 
assessments. A Capital Airlines spokes- 
man said: 

“We certainly hope carriers do not 
join other plans. It would be prema- 
ture. We are doing a lot with the in- 
dustry’s own plan. We are spending 
much time and money and are now near 
the point of announcing new devel- 
opments.” 

On the other hand, Arthur F. Kelly, 
Western vice president-trafhic and sales, 
said that he is “enthusiastically opti- 
mistic’” over the Hilton and Diners’ 
plans after a few weeks of operation. 
He said results thus far have been 
“every bit as well or better than we had 
hoped.” 

Ray Costello, Pacific vice president- 
trafic and sales, which has been using 


Varig Takes First Jet Delivery 


Ready to start New York-Brazil jet runs nm December, Varig Airlines accepted its first Sud 
Aviation Caravelle in Paris recently, with a second to follow in Decembea. 


48 


the Hilton plan since July, reports the 
company “is very happy with the ar- 
rangement.” Hilton business to Pa- 
cific amounted to $4,000 in August, 
he said. 

Kelly told Aviation Week that 
he contracted with the two credit 
organizations because he felt UATP 
does not go far enough in providing 
passengers with the credit travel con- 
veniences they want and that there 
is no “fly now, pay later” plan that 
is concise, simple and without em- 
barrassment to the customer. 

Kelly supported the basic UATP 
plan as a convenience to the business- 
man. Beyond that, he said he con- 
siders it too restrictive to be of any 
value in the development of new mar- 
kets. He pointed out that many 
smaller companies refuse to make the 
$425 deposit that is required of UATP 
subscribers. He said that he is con- 
vinced that UATP overlooks personal 
travel that might otherwise be used if 
it could be charged on a personal basis. 
The charge for a Hilton card is $6 per 
year; a Diners’ card is $5 a year. 


Accounting Factor 


Kelly said that many companies also 
are reluctant to assume the accounting 
mechanics of a charge involving their 
employes’ personal travel. The Hilton 
or Diners’ plans, he said, encourage 
businessmen to use their credit cards 
for personal, as well as business travel. 

Hilton is planning a $1 million ad- 
vertising campaign to boost its credit 
cards, part of which will be aimed at 
use of the cards for service on Western 
or other carriers that subscribe to the 
plan. Hilton charges Western 4% for 
the business generated through its 
cards. The charge for Diners’ service 
is more than double this. 

ATC concedes that UATP is pri- 
marily directed toward businessmen 
traveling on expense accounts. One 
firm, making the $425 deposit, can 
issue an indefinite number of UATP 
cards to its employes. Under the ex- 
pansion plan, employes will be billed 
separately for expenses they incur at 
hotels, motels or car rental agencies. 
ATC does not believe that the $425 
deposit discourages individuals who 
travel frequently from subscribing to 
its plan. 

Meanwhile, individual airlines have 
taken steps to improve charge account 
service on their systems. They include: 
@ On-Line Credit Card. Northwest Air- 
lines has put this plan, which resembles 
the industry-wide UATP, into opera- 
tion. The on-line cards are good over 
Northwest’s domestic system, including 
Hawaii and Alaska, but cannot be used 
for interline travel or on other carriers. 
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No deposit is required. On-line cards 
are issued to individuals, groups or com- 
panies after a check of their credit rat- 
ing. Tourist agents are paid their reg- 
ular commission if they issue tickets to 
an on-line credit card holder. 

e Write-your-own ticket plans. These 
plans, aimed at saving the holder of a 
UATP card‘ the bother of checking at 
ticket counters, have or are being put 
into effect by at least three carriers. A 
number of others are expected to follow 
suit. Here, the passenger makes his res- 
ervation, writes out his own ticket, 
hands the ticket and his baggage to the 
agent at the airport and boards his 
flight. 

The Northwest plan known as “Sim- 
plex” has been in operation for the past 
few months. “Simplex” books of 10 
tickets are issued to holders of North- 
west on-line credit cards, as well as hold- 
ers of UATP cards, and can be used 
over all points on Northwest’s domestic 
system including Honolulu and Anchor- 
age. 


‘Air Check’ Plan 


American Airlines is now in the 
process of putting into effect its “air 
check” plan. The “air check” tickets 
may be made out to any point on Amer- 
ican’s system. The plan already 
has proved successful over Amer- 
ican’s Washington-New York-Boston 
segment. 

After two months of successful oper- 
ation with Chicago-Minneapolis ticket 
books, Capital Airlines this week will 
announce a plan to issue “multi-des- 
tination” ticket books. These tickets 
may be used for transportation between 
nine points on Capital’s system—At- 
lanta, Buffalo, Cleveland, Chicago, De- 
troit, Minneapolis-St. Paul, New York, 
Pittsburgh and Washington. 


Middle East Airlines, 
BOAC Strengthen Ties 


London—British Overseas Airways 
Corp., will retain its 49% holding in 
Middle East Airlines. The two com- 
panies also are planning to draw closer 
together, according to a joint statement 
made at the end of negotiations. 

Both operators are seeking an agree- 
ment after rejecting plans submitted by 
the other. 

One proposal, from Middle East Air- 
lines, was that MEA should buy 
BOAC'’s interest for about $1 million. 

The two now have agreed that BOAC 
will retain its interest and that each air- 
line will “contribute materially to the 
success of the other.” A joint working 
committee will be formed to study ways 
of “coordinating development of air 
services and integration of various com- 
mon services,” the airlines said in their 
statement. 
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SUPERSONIC TRANSPORT described by Hall L. Hibbard, Lockheed senior vice president, 
would travel at 4,700 mph. Deflected airflow would permit VTOL operations. 


Lockheed Studies Mach 3 Vehicle 
As Next Step in Transport Field 


Delft, Holland—Jet transports wit 


cruise speeds above Mach 5 will have 


attractive commercial potential, Dz 
Hall Hibbard, Lockheed vice president 


predicted in delivering the Dr. Albert 


1 


Plesman memorial lecture 


week. 


The next step in commercial trans 
port will, however, be in the somewhat 
more conservative speed range between 
Mach 3 and Mach 3.5, Hibbard said 
and estimated that such a_ transport 


could be operational in 1965. 

He did not sav how far Lockhe« 
had gone with studies on such an a 
craft but listeners with long memori 
remembered that Hibbard had talk 
about the airlines’ need for a “bigg 
and better Viscount” not too long | 
fore the company announced th¢ 
velopment of the Electra turbopr 
transport. 


Ramjets Possible 


Powerplants for the Mach 3 rang 
will be conventional turbojet engin 
those for higher supersonic rang¢ 
be turbo-ramjet units or possibly pi 
ramjets. 

Lockheed had made design studies 
two basic types of supersonic transport 
he added. One of these was designed | 
cruise just above Mach 2, at the limit 
of conventional aluminum alloy str 
ture. The other was designed for Ma 
3-3.5 speeds and was built around 
steel and titanium structure. 

Hibbard said that direct 
costs of the faster aircraft turned out t 
be the lower of the two, in spite of tl 
increased cost of construction and 


operat! 


here last 


velopment of the type. Growth poten- 
tial and the much improved block 
speed of the faster aircraft has stopped 
Lockheed consideration of any more de- 
signs with cruising speeds less than 
Mach 3. 

One basis for company confidence in 
its design work is the immense amount 
of supersonic flying time being racked 
up daily. 

Hibbard estimated that USAF and 
Navy aircraft were logging about 1,000 
supersonic flight hours per day, and 
with the rest of the free world put- 
ting on about 400 hours per day of 
supersonic time, yearly totals are around 
the half-million hour mark. 


Useful Payload 


Hibbard said that company design 
tudies showed an inefficient flight re- 
gime for a 3,500 naut. mi. range at 
speeds between Mach 0.9 and 1.5. Mag- 
nitude of useful payload in increases 
igain at about 3.5 because of turbojet 
limitations. 

Above Mach 3.5, he said, dual-cycle 
powerplants begin to look good but 
not commercially attractive in the near 
future. 

Using estimated ramjet performance 
figures based on a 1970 state of the art, 
studies show that payload potentials at 
Mach 5 are of the same order of mag- 
nitude as those experienced today in 
subsonic transports. Lockheed’s design 
studies have gone into the Mach 
range and have covered winged and 
wingless VTOL types on a design range 
of 3,500 naut. mi. with necessary re- 
CcIves. 





V-bombers fly over 10 miles a minute, 
over 10 miles up, for over 10 hours... 


BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the world, Bristol 
Siddeley Engines Limited produce two outstanding high-thrust turbojet engines— 
the Olympus and the Sapphire. 

Between them these two engines power the major part of the RAF’s strategio 
V-bomber fleet. Olympus engines, delivering up to 17,000-lb thrust dry (other ver- 
sions will produce as much as 33,000lb), power the Avro Vulcan Mk 1 and 2. 
Sapphires power the Handley Page Victor Mk 1. These engines give the V-bombers 
supersonic capability—long range—great altitude—superior performance to any 
other aircraft of their type in the world. 
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The Bristol Siddeley Proteus powers 
the Britannia airliner. Four Proteus give 
this 130-seat aeroplane a speed of over 400 
mph—a range of over 5,000 miles, Britan- 
nias are in service with twelve airlines and 
with RAF Transport Command, 


The Star Sapphire car is powered by a 
Bristol Siddeley 4-litre engine. Combining 
great power with exceptional quietness 
and luxurious comfort, the new Star 


Sapphire has a top speed of over 100 mph 
and an outstanding all-round performance. 


Bristo! Siddeley Viper turbojets range 
| ,640—3,000-Ib thrust. Vipers power 
Australian Jindivik, the Hunting Jet 

st, the Italian Macchi MB 326 (illus- 

d), and have proved their supersonic 
ibilities in mixed powerplant fighters. 











AIRLINE OBSERVER 


> Watch for Federal Aviation Agency to begin an experimental helicopter 
operation between major Eastern cities in an effort to unravel the mounting 
problem of helicopter integration into air traffic control patterns. Operation 


probably will be on an around-the-clock, all-weather basis. 


> Also look for public hearings on Federal Aviation Agency’s proposals to set 
a mandatory retirement age and cut off date for jet training of airline pilots 
(AW Oct. 5, p. 36). Key issue is an FAA proposal to limit jet transition 
training to pilots under 55 years of age. Both the Air Line Pilots Assn. and 
carrier managements have pushed for a hearing on grounds that the proposal 
has no factual bearing on in-flight safety and would only result in heavy 
financial losses to both pilots and the airlines. 


> Craig Timmerman, head of Air Transport Assn.’s air navigation and traffic 
control group will leave within the near future to join General Precision 
Laboratory as part of the company’s effort to expand its know-how in airline 
operations and traffic control. Timmerman is the third member of ATA’s 
technical staff to shift to GPL in the last two years. 


> Federal Aviation Agency is expanding the training of its flight test pilot 
engineers by sending them to Air Force and Navy test pilot schools. Short- 
age of pilots with engineering degrees was cited by the agency as the reason 
behind the cooperative program. Pilots attending the military schools must 
have a minimum of 1,500 hr. in various aircraft and be trained in higher 
mathematics, physics and the theory of flight. Air Force courses are for 
four months, Navy’s for nine. 


> Bocing Airplane Co., expects to aid airline training programs by sending 
a traveling team of experimental test pilots to airline training schools for 
instructor pilot indoctrination. Team will first visit Pan American World 
Airways at San Francisco to facilitate transition training for the intercon- 
tinental Boeing 707-320. Factory pilots will later visit Lufthansa, British 
Overseas Airways Corp., Sabena, Air France and Air India. 


> Northwest Orient Airlines is accelerating its study of the Minneapolis 
Honeywell-Atkins Maximum Safety Light following recent FAA certification 
of the airbome light designed to reduce the midair collision hazard. Flashing 
strobe light system developed by Northwest pilot H. W. Atkins in con- 
junction with the Minneapolis-Honeywell Corp. has now undergone more 
than 1,400 hr. of flight testing on a Douglas DC-6B flying scheduled service 
over most of the airline’s routes. Manufacturer's preliminary cost figures 
have been submitted to Northwest, which will continue the flight evaluation 
to obtain further pilot comment and data. 


> Civilian aircraft within the U. S. mav exceed the 100,000 mark by the 
end of this year, according to Federal Aviation Agency statistics. Total of 
98,893 civil. planes were registered with FAA at the first of the year, and 
the agency predicts that a total of 100 jet airliners and 250 turboprop trans- 
ports will be in service by the end of the vear. Planes registered include 
97,598 fixed-wing aircraft, of which 87,535 are single-engine planes; 700 
helicopters, 10 autogiros, 6 dirigibles, 542 gliders and 37 balloons. 


> Scandinavian Airlines System has picked up an option for an additional 
Caravelle jet transport, raising its total order for the Sud Aviation aircraft to 
17, four of which were ordered by SAS for Swissair under a joint equipment 
purchase agreement between the two carriers. SAS also hold options on eight 
other Caravelles. 


> Afghanistan has opened its new Kabul airport to jet transport traffic, with 
the first landing being made by an Aeroflot Tu-104. 


> Pan American World Airways last week declared its third cash dividend for 
1959. Directors of the company voted a dividend of 20 cents a share payable 
Nov. 13. Dividends in the same amount were paid in February, May and 
August of this year. 








SHORTLINES 





> Air France reports that it carried 23,- 
562 eastbound passengers on its North 
Atlantic routes during the first six 
months of 1959 for a 15.9% increase 
over the same half year period of 1958. 
Revenues on the routes increased 11% 
during the same period. Economy and 
tourist class accounted for almost 75% 
of the passenger figure while de luxe 
and first class represented the rest. 


P American Airlines airlifted the en- 
tire home office of National Telefilm 
\ssociates, Inc., from New York to the 
television company’s new headquarters 
in Los Angeles during the weekend of 
Sept. 25-28. The airline transported all 
ofhce furniture in two chartered Doug- 
las DC-6A airfreighters plus 60 adults 
and 29 children on a scheduled Boeing 
707 New York-Los Angeles flight. 
Equipment moved included approxi- 
mately 151 desks, 75 business machines, 
typewriters, adding machines and cal- 
culators; 12 tons of promotional mate- 
rial, and 450 files. The entire operation 
required less than 72 hr. so that NTA 
personnel left their New York desks 
on Friday evening and sat down at them 
in Los Angeles on Monday morning. 


P Frederick B. Ayer & Associates has 
reduced the price of 16 Convair 240 
aircraft by $50,000 each. Ayer con- 
tracted to purchase the aircraft from 
American Airlines when American be- 
gan to retire them from service. The 
passenger Convair 240 airliner will now 
sell for $200,000, while a custom de- 
signed executive version of the aircraft 


will sell for $335,000. 


> Garrett Corp.’s AiResearch Aviation 
Service Division, Los Angeles, has been 
designated an authorized repair station 
and spare parts dealer for all models of 
the Fairchild F-27 turboprop transport. 
AiResearch will provide facilities for re- 
pair, overhaul, modification and servic- 
ing for the aircraft. 


> Skyways, Ltd., a British independent 
airline, has placed a letter of intent 
with Hawker Siddeley for three Avro 
748 aircraft. 


> United Air Lines began the first direct 
air express service from California to 
Hawaii on Oct. 7. Express shipments 
will be carried on all United flights 
from both Los Angeles and San Fran- 
cisco to Honolulu. The rate for a five 
pound shipment is $5.93, while a 25 Ib. 
shipment is carried for $21.65. United 
has carried both air mail and freight 
on the California-Hawaii route since 
inauguration of passenger service in 
1957. 
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F THE FREE WORLD 


is the brain, the 
nerve center, the 
muscle of the Free 
World’s military 
objectivese « e 


The mission of SHAPE is pre- 
vention of war. Within SHAPE 
is a trident which assures the 
purpose of this mission. It is 
SHAPE’s shield . . . retaliatory 
strength... its will. 





The men of SHAPE, maintain- 
ing allegiance to the lands of 
their: birth, are dedicated to 
the safeguarding of world 
peace. Transcending alle- 
giance, the men of SHAPE fol- 
low this pattern and exercise 
it... they have built and are 
perpetuating powerful deter- 
rents in the interests of world 
peace... the borders of NATO 
countries today remain unmo- 
lested. 


SHAPE’s contributions strength- 
en the shield .. . assure greater 
striking power to our retalia- 
tory forces . . . and emphasize 
the determination of SHAPE’s 
will. 
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The first of a new generation of high power linear accelerators 
High beam power at 10 Mev and beyond from ARCO L-band Linac 


The ARCO L-band accelerator may be seen in actual operation at ARCO’s Walnut Creek, California plant. Come and see it perform. 


A new theoretical concept, developed by ARCO 
physicists, now proved beyond question. 

First use of the lower L-band frequencies; higher 
power at lower cost. 

A sweeping redesign of accelerating waveguide 
structures, radical with respect to conventional 
approaches. 

Dependable Litton Industries L-band klystrons 
and other high-reliability production model com- 
ponents. 

Accumulated experience of the world’s largest de- 
signer-builder of electron linear accelerators. 
Above are the basic ingredients which produced the new 
high energy, high power ARCO L-band linac—available 
now for unique experimentation or investigation, or prac- 
tical, low cost per kw-hr radiation processing. 

Data produced during exhaustive theoretical design and 
experimental testing on the first ARCO L-band machines 
are so conclusive that construction contracts in excess of 
$3,000,000 have been awarded for ARCO L-band accel- 


erators. 


PIPPLIED 
SZADIATION 
aORPORATION 


A major advantage of the new machine is that it is not subject to 
the limitations (such as pulse shortening) in peak and average 
beam power levels that have plagued performance of earlier ma- 
chines. Pulse shortening above the 4 kw level has been eliminated, 
despite output many times that of previous linacs. Performance of 
the new L-band machine shows that high power can be obtained 
even at energies up to 80 Mev. 


Purchasers and engineers who have inspected the new ARCO 
machine believe it will usher in a completely new era in research 
and processing. 

In research, the ARCO L-band machine makes possible exotic 
physics experiments such as neutron time-of-flight studies using 
flight paths up to 4 mile in length. It greatly extends the range 
of experiments possible in single pulse radiation effects studies. 
It also permits measurement of transient effects in neutron mul- 
tiplying assemblies. 

In industrial processing, the higher performance and correspond- 
ing reduction in cost per kw-hr. are expected to make practical 
many applications which have looked promising in the labora- 
tory but have been ruled out by high operating costs. Examples 
are polymerization processes, reforming of petroleum fractions, 
modification of polymers as in cross-linking, grafting and vul- 
canizing and commercial production of isotopes. 

Data on the new ARCO L-band accelerator awaits your letter. 
Specific proposals appropriate to your application can be pro- 
vided quickly and comprehensively. Your inquiry is invited. 


World's largest manufacturer of linear electron accelerators 


fO Walnut Creek, California + YEllowstone 5-2250 * Cable “ARCO” 
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Blue Steel Missile Starts Flight Tests 


By David A. Anderton 


Farnborough—Systems and compon- 
ents for the Avro Blue Steel air-to-sur- 
face missile are now being flight-tested 
in full-scale vehicles. 

Rocket-powered by a de Havilland 
Double Spectre engine and using an 
inertial navigation system developed by 
Elliott Brothers, Blue Steel is a canard 
layout about 36 ft. long. Concept and 
appearance are similar to those of the 
Bell Rascal now out of production and 
in service with the USAF. 

Production contract for Blue Steel is 
not yet confirmed, and so far only test 
vehicles have been produced by the 
Weapons Division of A. V. Roe and 
Co., Ltd. 

Present phase of the test program fol- 
lows earlier firings of free-flight models 
on the Royal Aircraft Establishment 
range at Aberporth, Wales. Flight tests 
have been made with large-scale models 
dropped from Vickers Valiant bombers 
over the range at Woomera, Australia, 
and at an unspecified range in the 
United Kingdom. 


Mission Concept 


Basic mission of the Blue Steel is the 
same as any other air-to-surface missile 
Extend the safe striking range of a 
manned bomber. Blue Steel is designed 
as part of the weapons load for the 
Avro Vulcan and Handley-Page Victor 
bombers. It is carried in a_ special 
mounting in the bomb bays, but most 
of the missile is outside the bay itself 
It is possible that the mounting ex- 
tends the missile below the belly of 
the aircraft just before launching. 

\t launching, the missile is dropped 
clear of the plane and falls freely for 
a few seconds. The rocket powerplant 
is fired and the missile accelerates in 
level flight to design speed, perhaps on 
the order of Mach 2. Flight path is 
programed and after acceleration phase, 
the missile trades speed for altitude, 
climbing to its maximum height. 

Details of the flight path have not 
been revealed, but it is probable that 
the missile pitches over into its final 
dive onto the target right after complet- 
ing its climb to altitude. This makes 
it in effect a powered toss-bomb, and 
increases the range over the figure that 
would be obtained if the dive followed 
a level-flight cruise. 

Structure of Blue Steel is conven- 
tional but special construction has been 
provided to handle the heating prob- 
lems, the company says. ‘These must 
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CURRENT CONFIGURATION of Blue Steel air-to-surface missile is shown by this model 
painted red and white in geometric pattern to aid optical and photographic tracking. Wing- 
tips have noticeable anhedral to clear tailpipes of mother airplane. Forward control surfaces 
are trapezoidal, with clipped tips suggesting a design speed on the order of Mach 2. 
dge of wing, then change to elliptical to house 
ine whose two thrust chambers are arranged in 


Fuselage sections are circular to leading 
de Havilland Double Spectre rocket eng 


over-and-under fashion (AW Aug. 25, 1959, p. 25). 


detail from the current “final” layout. 
\vro was hoping to get permission 
from the Ministry of Supply to show a 
complete Blue Steel vehicle at this 
ears SBAC display, but this was de 
nied. Only appearances of the missile 
were in model form, once as one of a 
group of tiny configuration study models 
on the Hawker Siddeley stand and again 
as a small model on the de Havilland 
stand. The de Havilland model was 
painted with the red-and-white 
metric markings which aid optical and 
photographic tracking of the real missile. 


occur in the terminal dive to th 
because level-flight speed of th 
Steel would not be high enor 
give serious trouble from aero 
heating. 

There is also a possibility tl 
warhead separates for ballistic f 
in the case of the Northrop S$ 
cruise missile, in order to give 
radars a smaller target and less 
likelihood of interception by 
missile missile 

Blue Steel uses the ‘‘twist-and 
principles. This means that tu 
made by first rolling the vehicl 
the ailerons and then increasing 
the vehicle to maintain the turn, 
ing it to come out and rolling | 
level flight again. 

First glimpses of the configu 
were provided at last year’s Farnbor 
display, when an Avro Vulcan fl 
carrving a bright yellow Blue S 
either a full scale model or t 
vehicle (AW Sept. 8, 1958, 
Avro also showed a model of the \ 
carrier with the Blue Steel in pla 
a control test vehicle, both diff 


76 
geo 


Wingtip Anhedral 


Only change from a conventional 
canard layout is that the wingtips have 
a pronounced anhedral, presumably to 
clear the tailpipes of the carrying planes 

Powerplant for early version of the 
Blue Steel missile is the de Havilland 
Double Spectre D.Sp.1, with a full 
thrust rating of 16,000 lb. from its two- 
barrel engine. This engine has been 
under development for two years as a 
basic powerplant for missiles and 
piloted interceptors; one of its intended 
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... turn it off with Lear’s “designed for 
tomorrow’’'Electronic Cooling Units that handle 
your every project at a minimum cost..Any one 
of these many diverse units accurately accomplish specific 
heat dissipation rates — for all airborne or 
ground guidance electronic “hotboxes.” 


Write for Bulletin 109: “Cooling Units for Airborne Electronic 
Equipment and Ground Guidance Systems” 


AR LEAR-ROMEC DIVISION 


RO-26 


Thirty years of leadership in design and manufacture of aircraft pumps and special-purpose equipment. 
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Short Seacat on Launcher 
Four Short Seacat short range anti-aircraft missiles for the Royal Navy are shown mounted 
on a typical launcher at the 20th SBAC display at Farnborough. Launcher was developed 
by Rose Brothers (Gainsborough), Ltd., under a British Admiralty contract, although 
design has not yet been adopted for the missile. Seacat is powered by a solid-propellant 
rocket engine and is designed to be instantly available for action. Layout suggests that 
missile has movable wings and fixed fins. Guidance system is unspecified. Missile is 
intended to replace 40-mm. anti-aircraft cannon which has high rate of fire; guidance 
system would have to be able to cope with barrage fire of these missiles in order to give an 
over-all weapons effectiveness not below that of 40-mm. fire. This would seem to rule 
out most conventional systems of guidance; only clue to Seacat system is statement by First 
Lord of the Admiralty that it has a “novel type of direction.” Announcement of develop 
ment contract for Seacat was made in April, 1958. Short had shown SX-AS5 test vehicle for 
Seacat on its stands at Farnborough in 1957 and 1958; first showing of Seacat configuration 
was at the Paris air show. Company is working on a land-based version to be called Tigercat. 


Inertial navigation system for thé 
Blue Steel missile is being develope: 
by Elliott Brothers, Ltd., of London 
Ihe company displayed a diorama of 
typical sequence for the missile an 


uses was as the rocket engine for the 
ill-fated Saunders-Roe line of mixed- 
powerplant interceptors. 

I'he Double Spectre consists of two 
individual rocket engines: a_ fixed- 
thrust Spectre +, similar to those pro- one of its carriers, the Avro Vulcan | 
duced as assisted-takeoff units, and a Mk. 2, at the SBCA display. Operatic 
variable-thrust Spectre 5. Over-all of the system was divided into for 
length of the engine is 58.6 in., height _ phases: 
is 39.0 in. and width is 37.5 in. e Standby, with airplane and missile on 

Placards on the de Havilland stand — the ground in alert status. The inert 
labeling the Double Spectre were care- system is set up and operating, and 
ful to state that the engine was used 


being checked by ground equipment 

on “the first” versions of Blue Steel. 
Later versions—presumably production 
missiles—will have a different rocket 
engine, not of the de Havilland design 

A logical switch would be to the 
Bristol Siddeley Gamma engine, a four 
barrel unit now used to power the 
Black Knight re-entry test vehicle. 

Gamma has a thrust rating of 16,400 
lb. which increases to about 19,000 at 
very high altitudes. Dimensions of the 
Gamma show it to be somewhat smaller 
than the Double Spectre for the same 
thrust, although it does have double the 
number of component parts. Gamma 
over-all length is 38 in., and diameter of 
the unit is 36 in. 

Both engines operate on kerosene as 
fuel and concentrated hydrogen perox- 
ide as oxidizer. 
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e Captive, with the missile airborne 
its carrier. During this phase, the inc 
tial navigation system is being mon 
tored by equipment in the mother 
plane, and by feedback improves th 
navigation of the airplane. 

e Release, with the 
free and starting its own powered fligl 
phase. Just before drop, the aircraft 
navigational system feeds the final po 
tion data to the missile system. After 


missile dropp¢ 


release, the missile is on its own and 


the airplane pulls out of the run-in 

e Free-flight, with the missile in cru 
condition The Blue steel is pi 
gramed to accelerate in level flight at 

altitude below release, and then to tra 
speed for altitude in a zoom climb t 
its operating height, which has be: 
reported as 60,000 ft. 


BUILDING BLOCKS © 
FROM KEARFOTT 


20 Second 
Synchro 


This synchro, just one of a 
broad line offered by 
Kearfott, provides the 
extreme accuracy required 
in today’s data trans- 
mission systems. Kearfott 
synchro resolvers enable 
system designers to achieve 
unusual accuracy without 
the need for 2-speed servos 
and elaborate electronics. 
By proper impedance 
matches, up to 64 resolver 
control transformers can 
also operate from one 
resolver transmitter. 


TYPICAL 
CHARACTERISTICS SIZE 26 
Control 
Transmitter Transformer 


75161-001 725151-003 


Type Resolver 
Part Number 


Excit. Volts 
(Max.) 115 90 


Frequency (cps) 400 400 
Primary imped. 400/80° #8500/80° 
Secondary imped. 260/80° 14000/80° 
Transform. Ratio 7826 1.278 
Max. Error fr. £.2, 20 seconds 20 seconds 
Primary Rotor Stator 


Write for complete data, 





COMPANY 





7 
A 
Ke GENERAL 
earfott PRECISION 








a 
KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 
A subsidiary of General Precision Equipment Corporation 
Sales and Engineering Offices: 1500 Main Ave., Clifton, N. J 
Midwest Office: 23 W. Colendor Ave., Lo Grange, ti! 
South Central Office: 6211 Denton Drive, Dollos, Texos 
West Coast Office: 253 N. Vinedo Avenve, Pasadenc, Coli! 
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Hoffman's Electro-Mechanical Department delivers the extra 
measure that counts in precision products 


To this capacity Hoffman has added the Electro- 
Mechanical Department to provide a real and ready 
capability for producing precision electro- mechanical 
components such as: 


The count-down starts early in precision missilry. 
Preparation for a successful ‘‘shoot”’ often begins right 
here at Hoffman, where many missile components are 
built with skilled hands, precision tools and the master 
craftsman’s pride. This unbeatable combination results 
in the extra measure of care and effort which spells de- 
pendability ...a prime reason why Hoffman has earned 
the reputation of a responsible source in the field of 
electronics. 

For over 18 years Hoffman has been developing and 
producing electronic gear—from underwater to outer 
space — for all departments of the military. 


Cigital Readout Gyros 
Navigation Computors 
Aircraft Instruments 


Navigation « 


Missile Support Equipment - 


DIGITAL READOUT GYROS « AIRCRAFT 
INSTRUMENTS + ACCELEROMETERS ¢ 
NAVIGATION COMPUTERS ¢ THRUST 
INDICATORS + MISSILE COMPONENTS 


These are just a few examples of complex precision 
products Hoffman can build for you—to your exacting 
specifications or created to meet your requirements. 


Hoffman Flectronics @ 


CORPORATION 


HOFFMAN LABORATORIES DIVISION / 3740 South Grand Avenue, Los Angeles 7, California 


Communications « Solar Power « Electronic Countermeasures 
Radar « Electro-Mechanical Equipment »« Weapons Systems «+ Field Services 


Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President, Engineering. 





EXPERIMENT, INC. TR-1 steam rocket, shown here in an evaluation flight from Wallops 
Island, is proposed as a low cost, meteorological research vehicle. 


Water May Have Rocket Power Use 


New York—Drawn by the economic 
attractiveness of tap water as a rocket 
propellant, scientists are continuing 
their efforts to develop practical steam 
and hot water propulsion devices. 

Currently suggested applications for 
such devices run all the way from pri- 
mary propulsion sources to retrorockets 
and auxiliary propulsion units. Among 
the U.S. groups reported to be 
interested in or working on such devices 
are Experiment, Inc., Hughes Aircraft, 
Applied Physics Laboratory at Johns 
Hopkins University, Martin Co. and 
North American Aviation. 

At present, actual hardware is lim 
ited to a small, inexpensive hot water 
rocket being offered by Experiment, 
Inc. 

Aimed primarily at an amateur and 
educational market, this vehicle sells 
for $225 without launcher and could 
find application as a low cost, low per- 
formance weather research rocket. 


Hypothetical Application 


A more interesting but still hypo- 
thetical application is the use of a hot 
water rocket in a re-entry vehicle, sug- 
gested by Walter Kuehnegger of the 
Martin Co. Aerodynamic heat of re- 
entry would be used to raise the tem- 
perature of water contained between 
the inner and outer shells of the vehi- 
cle. 

The hot water, which in the process 
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would also serve as a coolant, w 
then be vented through nozzles t 
as a retrorocket and produce thrust 

The use of hot water rockets as 
craft RATO (rocket-assisted take 
units is another suggested applicat 
In Germany, Eugen Sanger is beli 
to be pursuing the development 
large hot water booster rocket of 1 
thousand pounds thrust. In this « 
try, a number of scientists have 
pressed interest in small units of 
type as auxiliary power units or aux 
thrust devices which might be us 
attitude control or possible orbit 
rection. 


Low Cost 


In all these applications, 
attraction of the water rocket 1s it 
tremely low cost Regular tap 
can serve as the propellant and 
be heated by electricity or, in th 
of tiie Experiment, Inc., rocket 
simple butane gas heater. No in 
ground handling equipment o1 
precautions are required lor 
smaller auxiliary power unit tyy 
device, it has even been suggested 
the astronaut’s urine might Serve 
propellant. 

On the other hand, the low cost 
these water propulsion units must 
paid for in performance. Specific 
pulse of the hot water propulsion 
tem ranges approximately from 4 


1 


the pri 


BUILDING BLOCKS 
FROM KEARFOTT 


Analog- 
to-Digital 
Converters 


Kearfott’s rugged shaft 
position-to-digital convert- 
ers are resistant to high 
shock and vibration and 
high and low temperature 
environments. Ideally 
suited for missile applica- 
tions, these converters are 
available for many uses, 
including latitude, longi- 
tude, azimuth or con- 
ventional angular shaft 
displacement conversion 
decimal count conver- 
sion. Exclusive drum 
design provides large con- 
version capacity in smallest 
size. Combination counter 
converter assemblies for 
both visual and electrical 
readout also available. 


TYPICAL 
CHARACTERISTICS 


Kearfott Unit No. ...... P1241-11A 
C ..Cyclic Binary 
Range 0-32,768 (2'*) 
Bits per Revolution 16 
Revolutions for Total Range 


| SE Sa 10.5 
-  g 5 ae 20 
Inertia (gm. cm.?) .. .-. 20 
Unit Diameter (in.) ................ M 
Unit Length (in.) 
Life 10° Revolutions or 10° oe 
Static Torque (in.-oz.) .. 2 (break) 
1 (running) 
SR Tae onc AS 5 
Maximum Speed (RPM) 600 


Write for new ADAC 
brochure. 





A 
GENERAL 
PRECISION 
COMPANY 


Kearfou 
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KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 
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orders Collins Automatic Pilot /Flight Director 


for new Vanguards 


Trans-Canada Air Lines high density inter-city 
routes will soon be served by the new turbo-prop 
Vickers Vanguards as part of TCA’s growth toward 
’ the first all-turbine intercontinental fleet. TCA se- 
lected the world’s most advanced performance auto- 
matic flight control systems for the high performance 
Vanguard - Collins AP-103 Automatic Pilot and 
FD-105 Integrated Flight System. 

Smooth three-axis control of attitude and naviga- 
tional situations, from take-off to touch-down, 
are effected in this minimum weight, transient free 


system, preserving the motion-free comfort the 
Vanguard will provide for its 96 passengers. 

Other Collins “Airline Standard” systems for the 
TCA Vanguard include VHF communication and 
navigation systems, glideslope receivers, ADF, and 
system antennas. 

Collins flight control systems, now serving the 
TCA Viscount fleet, will provide flight director serv- 
ices on all-jet DC-8’s soon to be added on TCA’s trans- 
continental and trans-Atlantic flights. 

Write Collins for literature on the AP-103/FD-105. 


| ii, 
COLLINS 


\__4 


COLLINS RADIO COMPANY «CEDAR RAPIDS, !1OWAe DALLAS, TEXAS*e BURBANK, CALIFORNIA 








Continuous crosswind correction. 


Automatic beam capture and hold. 





Automatic glideslope capture. omg A oO 
Jet Age flight director services. ad 7 |v 
| 2 YF O_O Se 


Complete ARINC compatibility. 





OUTER SKIN 


PRESSURE CHAMBER 
DOUBLE SKIN 


DIRECTION OF 
EXPANSION 


SHIELD 





RADIALLY LOCATED STRUCTURAL 
MEMBERS AT THE SAME _ TIME 
SERVING HEAT TRANSFER 





SAFETY 
VALVES 


HWR. LAVAL 
NOZZLE 


“— INNER SKIN 





WATER contained between inner and outer skins of a re-entry vehicle, suggested by Martin 
Co.’s Walter Kuehnegger, would double as a coolant by absorbing aerodynamic heating 
before being vented through the retrorocket nozzles. 


60 sec. Substitution of straight steam 
might double specific impulse and put 
steam in the energy category of mono- 
propellants such as hydrogen peroxide. 

At a recent American Rocket Society 
meeting (AW July 27, p. 30), engineers 
Denis Zigrang of the Martin Co. and 
Arthur Widawsky of North American 
Aviation, Inc., computed a_ typical 
steam rocket performance at 121.6 sec. 
In general, they felt that steam’s higher 
specific impulse made it more desirable 
than hot water. For some applications, 
such as aircraft RATO use, steam’s low 
density is objectionable and the hot 
water rocket appears preferable. 

Experiment, Inc.'s, TR-1 steam 
rocket, named after Capt. Robert 
Truax, USN (Ret.) who is credited 
with the idea for the rocket, is essen- 
tially a hot water rocket with some 
steam pressure formed above the water. 
The TR-1 operates at a pressure of 500 
psi. and a temperature of 470F. Specific 
impulse of the system is approximately 
45 sec. If all the water in the rocket 
were superheated steam, Experiment, 
Inc.’s, Jerry Burke says it would be pos- 
sible to get a specific impulse of about 
121 sec. 

The rocket stands 6 ft. 8 in. high, is 
5.5 in. in diameter, weighs 17.5 Ib. 
empty, and will hold 30 Ib. of water and 
another 30 Ib. in payload. Launcher is 
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a 4-ft-long cylinder plus stand which 
costs $275. There are three gas burners 
located on the launcher to which ar 
attached the butane bottles used to heat 
the rocket. 


Theoretically, the TR-1 should be 


able to reach an altitude of 10,000 ft 
Earlier this vear, two of the rockets 
were fired at Wallops Island under the 
sponsorship of the Office of Naval Re 
search, which is interested in low cost 
rockets for possible use in meteorological 
research. The rockets, however, 
weather-cocked inte the wind and 
reached an altitude of about 3,000 ft 


Altitude Capability 


Experiment, Inc., is currently work- 
ing on the improvement of the TR-1’s 
altitude capability and tendency t 
weather-cock. 

One officer of Naval Research Office 
however, believes steam rockets will have 
a hard time competing with conven 
tional rockets. Economy, he says, will 
have to be the most important factor 
But economy is what Experiment, Inc., 
and the other steam advocates are¢ 
counting on to sell their vehicles and 
ideas. For a small additional cost, fo1 
example, the TR-1 can be equipped 
for parachute recovery, in which cas¢ 
it is estimated that the rocket can be 
fired for as little as $50 a shot. 
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BASIC 
BUILDING BLOCKS 
FROM KEARFOTT. 


Integrating 
Tachometers 


Kearfott integrating ta- 
chometers, special types of 
rate generators, are almost 
invariably provided inte- 
grally coupled to a motor. 
They feature tachometer 
generators of high output- 
to-null ratio and are tem- 
perature stabilized or 
compensated for highest 
accuracy integration and 
rate computation. Linear- 
ity of these compact, light- 
weight tachometers ranges 
as low as .01% and is usu- 
ally better than + .1%. 


TYPICAL 
CHARACTERISTICS 


Size 11 
(R860) 


Excitation Voltage (400 cps) 115 
Volts at 0 rpm (RMS) .......... 020 
Volts at 1000 rpm (RMS) .... 2.75 
Phase shift at 3600 rpm... 0° 
Linearity at 0-3600 rpm .... .07 


Operating Temperature 
R — 54° +125° 


Write for complete data, 
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another first ee ELECTRO TEC 


critical slip ring assembly for 


TARTAR MISSILE RADAR TRACKING UNIT 


THE PROBLEM — Means was required for 
the uninterrupted transmission of power 
and signals through a rotating joint to 
a revolving antenna. Power requirements 
were extremely high—up to 75,000 volts 
— and space was limited. 334 circuits 
were involved in diverse functions such as 
operating TV camera equipment, servo, 
and synchro equipment, heaters, genera- 
tors, de-icing equipment, power regula- 
tors, and hydraulic pumps... all under 
extreme conditions of shock, vibration, 
and humidity. 


THE SOLUTION — Electro Tec engineered, 
prototyped, and manufactured for Ray- 
theon a highly sensitive precision instru- 
ment that packs a lot of circuitry into a 
smaii unit volume. The signal section of 
the slip ring consists of 331 circuits and 
is 6 feet tall complete with housing. The 
base which houses the power section is 
3 feet tall and 52” in diameter. 


Many other unique space, function, and 
reliability problems involved in gyros, in- 
ertial guidance, instruments, radar, and 
switching have been solved with Electro 
Tec slip rings.* In contrast to the assem- 
bly for Raytheon, units have been de- 
signed and manufactured as small as 
.039” diameter containing 6 circuits. 

Write for information on individual com- 
ponents or complete assemblies designed 
to meet the most stringent electrical, me- 
chanical and environmental specifications. 








*Patent No. 2,696,570 
and other patents pending, 








Write Electro Tec Corporation on all your slip ring requirements. 


ELECTRO TEC CORP. "<tc! 
© Craftsmanship 


P. 0. BOX 37L, SOUTH HACKENSACK, N. J. ¢ BLACKSBURG, VA., ORMOND BEACH, FLA. 














SAC Atlas Shot 


Atlas intercontinental ballistic missile lifts 
off the pad in first all-military crew firing by 
Strategic Air Command (AW Sept. 14, 
p. 32) at Vandenberg AFB, Calif. 


Overcharge Reported 
On Air Force Contract 


Washington — General Accounting 
Office has reported over-charges total- 
ing $240,000 by Rheem Manufactur- 
ing Co. on a $1.3 million Air Force 
fixed-price contract for MB-4 practice 
bombs and related items. 

After determining that its profits were 
higher than anticipated, Rheem volun- 
tarily offset these by accepting a loss of 
$179,000 on a follow-on contract, ob- 
tained on an advertised bid, GAO said. 
Average net profit on the two contracts 
was estimated at 12.2%. 

In a report to Congress, GAO said 
that “while this adjustment appears to 
substantially offset the over-estimates 
. . this type of adjustment gives a con- 
tractor who held a high-profit contract 
an unfair competitive advantage over 
other bidders for follow-on contracts.” 
USAF was criticized for failing to re- 
view more carefully the cost estimates 
in the first contract. 
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SEN LE 


FROM KEARFOTT 


Data Logging 


Kearfott’s broad line of 
test equipment includes the 
Scanalog 200-Scan Alarm 
Logging System which 
monitors, logs and per- 
forms an alarm function of 
up to 200 separate temper- 
ature, pressure, liquid level 
or flow transmitters. This 
precise data handling sys- 
tem is equipped with man- 
ual controls for scanning 
rates, automatic or manual 
logging, data input relat- 
ing to operator, time, day, 
run number and type of 
run. 200 numbered lights 
correspond to specific 
points being maintained 
and provide a visual “off 
normal” display for opera- 
tor’s warning. System can 
be expanded to 1024 points 
capacity and 2000 points 
per second scanning rate. 


Write for complete data., 


cu 


BUILDING BLOCKS 


BASIC 
BUILDING BLOCKS 
FROM KEARFOTT 


Floated Rate 
Integrating Gyros 


Specifically designed for 
missile applications, these 
Kearfott miniature gyros 
operate efficiently at 
unlimited altitudes. Their 
outstanding accuracy and 
performance make them su- 
perior to any comparably- 
sized units on the market. 
Hermetically sealed within 
a thermal jacket, these gy- 
ros are ruggedly designed 
and completely adaptable 
to production methods. Per- 
formance characteristics 
that are even more precise 
can be provided within the 
same dimensions. 


TYPICAL 
CHARACTERISTICS 
Mass Unbalance: 
Along Input Axis: 1.0°/ hr 
maximum untrimmed 
Standard Deviation (short term): 
Azimuth Position: 0.05°/hr 
Vertical Position: 0.03° /hr 
Drift Rate Due to Anisoelasticity 
Steady Acceleration: 
.015°/hr./g?_ maximum 
Vibratory Acceleration: 
.008°/hr./g? maximum 
Damping: 
Ratio of input angle to 
output angle is 0.2 
Characteristic Time: 
.0035 seconds or less 
Weight: 0.7 Ibs. 
Warm-Up Time: 
10 minutes from —60°F 
Life: 1000 hours minimum 


BASIC . 
BUILDING BLOCKS 
FROM KEARFOTT 


Electrohydraulic 
Servo Valve 


Kearfott’s unique approach 
to electrohydraulic feed- 
back amplification design 
has resulted in a high- 
performance miniature 
servo valve with just two 
moving parts. Ideally 
suited to missile, aircraft 
and industrial applications, 
these anti-clogging, 
2-stage, 4-way selector 
valves provide high fre- 
quency response and 
proved reliability even 
with highly contaminated 
fluids and under conditions 
of extreme temperature. 


TYPICAL 
CHARACTERISTICS 


Quiescent Flow 
Hysteresis ...3% of rated current 
Frequency Response 
3 db @ 100 cps 
Supply pressure....500 to 3000 psi 
Temperature-Fluid & Ambient 
— 65°F to +275°F 
Flow Rate Range .... .3 to 10 gpm 
10.5 ounces 


Write for complete data. 





GENERAL 


PRECISION 


Tachometer COMPANY 


Converter 








Analo ~~ 
Digital ’ 20 Second Ai Integrator Kearfott 


Synchro | 
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KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
A subsidiary of General Precision Equipment Corporation 
Sales and Engineering Offices: 1500 Main Ave., Clifton, N. J 
Midwest Office: 23 W. Colendor Ave., La Grange, tli: 
South Central Office: 6211 Denton Drive, Dalles, Texas 
West Coost Office: 253 N. Vinedo Avenue, Pasadena, Celi. 


Engineers: Kearfotut offers challenging opportunities in 
advanced component and system development. 
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CONTINUOUS MIX control room undergoes evaluation in Longhorn pilot plant. Note closed circuit television screens directly in fron 


t of 


operator. Process, being studied for installation in new Longhorn integrated production facility, entails mixing ingredients in bay adjacent 


to casting bays, pumping them through pipelines into motor casings. 


Longhorn Plant Adds Propellant Capacity 


Marshall, Tex.—Significant increas¢ 
in U.S. large solid-propellant rocket 
motor production capability for tactical 
and strategic missiles will be available 
when U.S. Army’s Longhorn Ordnance 
Works new integrated facility near here 
the largest of its kind in the country, 
is completed within the next 45-90 
days. 

Indications are that the new plant 
will nearly double Longhorn’s present 
designed production capacity of approxi- 


wnt phat 


mately 500,000 Ib. of solid propellants 
monthly. 

Essential construction, plumbing and 
services have been completed and were 
turned over recently bv Brig. Gen. Wil- 
liam Whipple, Army Corps of Engi- 
neers, which supervised construction, 
to Lt. Gen. John H. Hinrichs, chief of 
Army Ordnance. The facility will be 
operated under contract by Thiokol 
Chemical Corp.'s Longhorn Division 
personnel. 


a 


a “0g 
oe a | 


TEST FIRING two-bay stand is capable of handling solid-propellant rocket motors of up to 


1.5 million Ib. thrust. 
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Still to be installed is production 
equipment, including propellant mix- 
ing gear, and some $500,000 worth of 
electronics. When fully completed, in- 
cluding — yet-to-be-completed support 
structures, such as warehousing and 
change houses where personnel will 
change into special clothing, the new 
plant will have cost approximately $10 
million. 


Service Participation 


Gen. Hinrichs has, in effect, invited 
participation in the plant’s facilities by 
all three services. Longhorn currently 
does small motor work for USAF’s air- 
to-air Falcon (M58) missile in addition 
to Army work such as the XM30 sus- 
tainer for Nike Hercules, the XM10 for 
LaCrosse, the XM53 for Sergeant and 
M7 spinner rockets for Honest John 
missile. 

Due to current “budget exercises,” 
according to Gen. Hinrichs, immediate 
work schedules for the new facilitv have 
not yet been defined, although it is ex- 
pected that final assembly of XM53 
Sergeant motors will be carried out here 
initially. Gen. Hinrichs indicated that 
the plant could handle production of 
the 4+50,000-lb.-thrust Nike Zeus motor 
here and also the USAF’s Minuteman 
intercontinental ballistic missile motor, 
on which Thiokol has the initial stage 
production contract. 

As measure of how the new plant ex- 
tends Longhorn’s capability, its new 
two-bay test cells are capable of mount- 
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CENTRAL operating corridor of new facility, shows portion of approximately 2,000-ft. of electrically-operated conveyor line, transporting 


XM53 Sergeant motors (far left and right) and XM30 Nike Hercules sustainers. A battery-powered monotractor transports each motor 
along overhead conveyor. Operating production bays branch off from central corridor and are all connected by conveyor. 





Oven doors are pneumatically operated. New 
nd XM30 Nike Hercules sustainers (background) 
monitored from central corridor. 


MAHONE CURING OV ding an XM53 Sergeant motor (picture at left 
facility has two banks of three such ovens. XM53 Sergeant motor (picture at right 
enter curing oven bays where propellant is solidified. Process is remotely controlled 
65 
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MIXED TRICKS 
... for strategic penetration 


Like the Oriental juggler, strategic weapons systems need 
a mixed bag of tricks to be successful. Modern legerdemain 
for effective penetration may include camouflage, tactics, 
radar and infrared decoys, radar-busting missiles, bomber 
defense missiles, and radar jammers. The problem is to 
select and design the optimum combination of these possi- 
bilities for a particular weapon system. 


The Bendix Systems Division is working on penetra- 
tion aids for advanced manned weapons systems. It has 
also worked on deceptive and jamming countermeasures 
for unmanned weapons, and has investigated effectiveness 


of these techniques against defensive systems. Through 
analysis, simulation, and field experimentation, Bendix 
has established a broad experience in the capabilities and 
interactions of weapons systems of the future. 


Bendix experience in penetration aids, countermeasures 
and counter-countermeasures is being applied to strategic 
manned and unmanned weapons systems, to air defense 
systems, and to the EAGLE Missile System. 


Opportunities are available to better engineers and 
scientists who would like to participate in these and other 
systems programs of the highest technical integrity. 


Bendix Systems Division By,4aR% 


ANN ARBOR, MICHIGAN 





ing motors delivering up to 1.5 million 
Ib. thrust. 

Over-all design and development of 
specifications for the new complex were 
handled by Ralph M. Parsons Co., Los 
Angeles, Calif., which worked under 
two contracts. One was from Thiokol 
to do development and design and pre- 
pare specifications for all the equipment 
going into the facilities; the other was 
with the Army Corps of Engineers’ Lit- 
tle Rock District to handle plans for the 
brick and mortar phase. Corps of Engi- 
neers, in turn, put the construction job 
out on a bid, which was won by Brown 
& Root, Inc., Houston, Tex. 


Production Building 


Production building itself measures 
some 460 ft. long and approximately 
120 ft. wide. It is laid out so that 
propellant ingredients and other motor 
materials come in at one end and fin- 
ished rocket motors are packed out at 
the other. Prior motor production facili- 
ties encompassing similar processing at 
Longhorn now entail use of three or 
four separate structures to do the same 
job. 

In the planning stage, and now un- 
dergoing evaluation at Thiokol’s pilot 
production plant at Longhorn, is a con- 
tinuous propellant mixing process, 
which is being studied for installation 
in the new plant. In this operation, 
propellant is mixed in a bay adjacent to 
casting bays, then pumped via pipe- 
lines to motor casings in casting bays. 
Current method is to mix ingredients, 
pour them in a casting can which is 
then transported to casting area and 
then poured. 

The new building contains some 
2,000 ft. of overhead conveyor lines 
which transport the motor casings 
along the central corridor or into and 
out of the various isolated production 
bays that line each side of the corridor, 
handling casting, core insertion, curing, 
painting, core cleaning, storage and 
shipping. 


Remote Control 


Operation will be by remote control, 
Longhorn Division personnel utilizing 
periscope and remote television equip 
ment for monitoring 

Two banks of three steam-heated 
Mahone ovens are used for curing, each 
oven is capable of taking one or two 
motors depending on size—cither one 
XM53 Sergeant motor or two XM30 
Nike Hercules sustainers. 

At the facility’s temperature condi- 
tioning building, where motors are heat- 
or cold-soaked prior to firing to simulate 
variety of climatic conditions encoun- 
tered in field service, some 225,000 Ib. 
of rocket motor propellants can be proc- 
essed at a single time. ‘Temperatures 
ranging from —80F to +180F can be 
simulated here. 
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Revere's Mg0- 


Insulated 
Waele 
sheathed 
Thermocouple 
Tes 


FOR 


Withstands temperatures up to 2000°F... 
impervious to moisture, oils, petroleums, solvents 
and ozone...resistant to abrasion...immune to 
aging...calibrated to “thermocouple accuracy”... 
these are the features which make Revere MgO 
thermocouple wires the answer to those almost 
impossible environmental demands of aircraft gas 
turbines, missiles, test stands and nuclear applications. 


These latest additions to the Revere high 
temperature wire line are insulated with high purity, 
electric furnace crystalline MgO and are sealed 

in a seamless Inconel or 321 Stainless sheath. 
Conductor configuration is 2- or 4-wire Chromel- 


Alumel* and 2-wire Iron-Constantan. 


Revere MgO-Insulated, Metal-Sheathed 
Thermocouple Wires can be bent about a diameter 
twice the sheathed diameter without affecting 
calibration. Long lengths available; special 
configurations to order. Get full details. Send for 
your copy of technical bulletin 1703. 


*Hoskins Mfg. Co. trade name 


REVERE CORPORATION OF AMERICA 
Wallingford, Connecticut 57 


é 
A SUBSIDIARY OF NEPTUNE METER COMPANY neplune 





Helping to guarantee a vital 
“something” for a rainy day 


R Nallicrafters 


The effectiveness of America’s defense “umbrella’’— today 
and tomorrow—depends on instant availability of superior elec- 
tronics weapons. 


For over seven years, the Hallicrafters company has been 

answering this urgent need with *QRC—Quick Reaction 

Capability. 

For your electronic requirements . . . from single circuit to ENGINEERS: Join our rapidly expand- 

complete system . .. for application on land, sea, air or space ing GRE team now. For eomprete 
information address your inquiry to: 


a Hallicrafters QRC can provide you with this unique design Wiltiem *. Frankart, Giebeter of Raa 
and production service in electronics. neering. 


hallicrafters @ company 


MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS 
URGENT PROBLEM S RELIABSOLY SOLVE D 
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SYMBOLIC of changing nature of aircraft industry is the specialized type assembly area required, such as at Autonetics. 


— Oe. 


Expanding Avionics Engineer Market—Part II: 





Aircraft, Avionic Firm Differences Fade 


By Philip J. Klass 


Washington—‘‘It is getting harder 
and harder to tell the difference be- 
tween many of the nation’s aircraft com- 
panies and many of the manufacturers 
of avionics equipment,” according to 
a top Air Force procurement official. 

For example, a company such as 
Raytheon bears a closer resemblance to 
a firm such as Martin, than it does to 
a predominantly non-military electronics 
producer like Zenith, the official points 
out. 


System Competition 

In growing numbers of military 
weapon and support system compceti- 
tions, avionics companies are pitted 
against aircraft companies. lor example, 
in the pending Army Mauler air de- 
fense missile competition, the four bid- 
ders are General Electric, Sperry Gyro- 
scope, Martin, and a team consisting of 
Convair Division of General Dynamics 
Corp. and Raytheon. 

In the recent Air Force Airborne 
Long Range Input (ALRI) competi- 
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tion to convert Lockheed RC-121Ds t 
feed radar target information direct 
into SAGE center, the bidders inclu 
two aircraft companies and six avion 
firms (AW Sept. 21, p. 23). 

Today, one out of every four en 
neers on aircraft company payrolls 
an electrical-electronic engineer, 
the ratio is expected to be one out 
three by 1964, an AviaTION WEEK 
vey reveals. 

At major electronics conventions « 





Future Trend 

The extent to which aircraft manufac 
turers have moved into the development 
and manufacture of avionics equipment 
as measured by the number of electrical 
electronic engineers they employ 
their output of avionic equipment, w 
reported last week (Oct. 5, p. 97), bas 
on data disclosed by an exclusive Av 
tion Week survey. The results of thi 
trend, and its implications for the futu 
ate described in this concluding article 
the series. 











ng the past year, companies such as 
Lockheed, Martin and Republic are 
mong the most active recruiters on the 
cene. 

Five years ago this trend, first re- 
ported by Aviation Weex (Dec. 27 
1954, p. 42) was largely motivated by 
iircraft company needs for more avionic 
know-how to integrate growing num- 
bers of increasingly complex avionic 
quipments on an aircraft or missile. 
his need is still present, still growing 
However, some observers see an even 
nore important motivation today: sur 
ival. 

Growing cost and complexity of 

ipon systems which must be pro 
uced within the constriction of a fixed 
fense budget means fewer types of 
ipons and fewer numbers of each 
pe. Concurrent with this contraction 
f the military aircraft and missile mat 

t, in terms of numbers, is the growing 
iarket for ground support, commun 
tions and complex data processing 
quipment. 

Many, but not all, aircraft companies 
ive taken steps which suggest that 


69 





x 


ANOTHER characteristic change at many aircraft companies firtls women operating 


soldering irons instead of rivet guns. 


they intend to further expand their 
avionics activities: 

© Lockheed has set up a semi-autono- 
mous Electronics and Avionics Division 
to develop and manufacture hardware 
for military and industrial markets. 


Company has just completed the ac- 
quisition of Stavid Engineering, Inc, 
East Coast avionics company which last 
vear had sales of more than $11 mil- 
lion. Lockheed has held preliminary 
acquisition conversations with Lear and 
a number of other avionics firms. 
eNorthrop, which earlier set up _ its 
avionics activities in a semi-autonomous 
Nortronics Division, has more recently 
acquired Page Communications Engi- 
neers, a consulting engineering and 
management firm in the communica- 
tions field. Earlier, a near-merger be- 
tween Northrop and American Bosch 
Arma Corp. fell through after long 
negotiations. 

@ Martin, which has built up its exten- 
sive avionic capability entirely through 
internal expansion, conducted explora- 
tory merger discussions earlier this vear 
with General Precision Equipment 
Corp. 

e Temco, which has a sizable internal 
avionics capability, acquired Fenske, 
Fedrick and Miller, Inc., an avionics 
company that produces electro-optical 
display devices. 

Aircraft companies generally can be 
divided into one of three categories in 
terms of their basic philosophy of 
avionics activity, with a few exhibiting 
a dual or split personality. 

e System integration: Here the primary 
role of the avionics engineer is to per 
form systems integration of complex 
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avionic equipment for the company’s 
own weapon systems and to monitor 
development by outside avionics com- 
panies. This category includes such 
firms as Douglas, Grumman, McDon- 
nell and Republic, and the aircraft di- 
visions of Convair, Lockheed, North 
American and McDonnell. 

e Hardware production: These compa- 
nies have established distinct and usu- 
ally autonomous divisions expressly to 
develop and manufacture avionics hard- 
ware in competition with outside sup- 
pliers. This category includes such 
companies as Bell, Lockheed, Martin- 
Orlando, North American, Northrop 
and Rvan. 

e Grey area: Between the two foregoing 
groups of companies is another of com- 
parable size which usually purchases its 
avionic development and hardware out- 
side, but which has a capability for de- 
velopment and perhaps production in 
certain specialized areas. Line of de- 
marcation between this group and the 
others is frequently faint. Group in- 
cludes such companies as Boeing, Con- 
vair-Pomona, Chance Vought, Martin- 
Baltimore and Temco. 


Little Change 

Despite the sizable increase in the 
size of avionics staffs in all aircraft 
companies during the past five vears, 
there has been surprisingly little change 
in the companies grouped in each cate- 
gory. Lockheed has made perhans the 
most dramatic shift. Five vears ago the 
bulk of its avionics engineers were used 
for systems integration work. Chance 
Vought and Temco have moved from 
this group into the grey area, and Re- 


public shows signs of making a similar 
move. 

Five years ago there was considerable 
concern expressed by officials of avionics 
manufacturers over the increasing in- 
terest of aircraft companies in moving 
into their field. This concern was mag- 
nified by the trend toward the weapon 
system management concept. There 
were real fears that an aircraft company 
holding a weapon system prime contract 
would develop and manufacture a siz- 
able portion of the avionics equipment 
that went into its weapon system. 

Today, despite the increased concen- 
tration of avionics engineering talent in 
aircraft companies, there is far less 
worry in avionics companies. This is 
due in part to safeguards established by 
the Defense Department and in part to 
economic and other natural factors 
which have come into play. 

For example, under Air Force Pro- 
curement Instruction 53-101, major 
prime contractors are required to sub- 
mit their proposed “make-or-buy’’ list 
prior to final contract negotiations, in- 
dicating which items they plan to manu- 
facture in-house and which they propose 
to buy outside. Air Force must approve 
the list before it signs a contract, and 
it takes a dim view of approving prime 
contractors in-house effort unless an 
established and superior avionic capa- 
bility already exists. 

Another restraining consideration is 
the fact that the government will not 
allow a defense contractor to make a 
double profit. That is, if North Ameri- 
can buvs the automatic flight control 
svstem for the B-70 Mach 3 bomber 
from its own Autonetics Division, the 
airplane division is not allowed to take 
a profit on the system in addition to 
the profit which Autonetics receives. 
On the other hand, if the airplane divi- 
sion purchased the B-70 autopilot from 
General Electric, both GE and North 
American could make a profit on the 
transaction. 

If there were no other barrier to an 
airplane division buving all of its avi- 
onics from a sister division, this double- 
profit limitation would be sufficient to 
at least dull its appetite. 

Being an “insider” may have certain 
advantages, but there are many attend- 
ant disadvantages not immediately ap- 
parent to an outsider. Officials of Bell 
Aircraft’s Avionics Division, Nortronics 
and Autonetics all agree that it usually 
is easier to sell to an outside aircraft 
missile manufacturer than to a sister 
division. 

The chief engineer at one of these 
divisions put it this wav: “Your sister 
divisions know all of vour headaches 
and internal secrets. For example, when 
we submit a proposal in competition 
with outside avionics firms to a sister 
division, we must indicate whether we 
have sufficient manpower and facilities 
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Memory Plane 


Temperature-controlled ferrite core memory 
plane, with built-in heater elements and 
transistorized temperature control, main- 
tains cores at temperature of 85C over am- 
bient temperature range of —55C to 85C. 
First models available have 16 x 16 core 
array, mounted in 4 x 5 x 1 in. magne- 
sium case for airborne use. Manufacturer: 
General Ceramics Corp., Applied Logics 
Division, Keasbey, N. J. 





to handle the project. While our com- 
petitors’ statements are accepted as gos- 
pel, our statement of adequacy is chal- 
lenged because at a recent top corporate 
management meeting we had asked for 
additional manpower and new facilities. 

“If we decide to submit a proposal 
to a sister division,” this chief engineer 
continues, “we know it has to be head 
and shoulders above the closest compe- 
tition, otherwise we don’t stand a ghost 
of a chance. And if we decide that the 
deck is stacked against us and submit 
a bid to other aircraft /missile companies 
competing for the prime contract, they 
ask us why they should buy our stuff 
if it’s not good enough for our own 
‘kinfolk.’” 


Military Security 

An airframe/missile division knows 
that when it recommends the use of 
avionics equipment produced by a sister 
division that this choice must run the 
gauntlet of military scrutiny and will 
be viewed with a suspicious eye. For 
example, before Air Force approved the 
selection of Autonetics to supply the 
flight control systems for the B-70 and 
F-108, since canceled (AW Sept. 28, 
p. 27), it had to be removed by USAF’s 
assistant secretary for materiel. If an 
outside source had been selected, it 
could have been approved with far less 
trouble. 

John R. Moore, vice president and 
general manager of Autonetics says that 
“unless we’re convinced that what we 
can offer is far above outside competi- 
tion, we don’t even trv to compete for 
business from North American’s §air- 
plane and missile divisions.” 

The North American missile division 
selected a Kearfott inertial guidance sys- 
tem for its air-launched ballistic missile 
(ALBM) proposal over an Autonetics 
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FACTS 


the aviation industry 
should have on 





commercial uranium 


Uranium has many interesting 
properties. 


For example, Davison Uranium has 
exceptional density — 68% greater 
than lead and about equal to gold. 
This indicates usages as counter- 
weights in aircraft, shipbuilding, tool 
making industries — wherever high 
weight and low volume are factors 
It alloys readily with many metals 











including aluminum, chromium, cop- 
per, iron, manganese, molybdenum, 
niobium, nickel, silicon and zircon- 
ium. Corrosion resistance is increased 
when uranium is alloyed with one of 
these metals. Davison Uranium pos- 
sesses high tensile strength and_low 
thermal expansion. While fairly hard 
(Brinnell 240) at room temperature, 
uranium becomes very malleable a 

temperature rises. At 1100°F. its 
hardness drops to about 20. 








Is Davison Uranium easy to fabricate? 


Davison Uranium may be melted and 
cast into any desired shape. It may 
be formed by extrusion, drawing, 
rolling, swaging, pressing or forging 


You can machine Commercial 
Uranium with conventional carbide- 
tipped machine tools, bearing 
mind that it has work-hardening 
characteristics similar to those of 
Stainless steel. 


How about welding? 


Success in welding Davison Uranium 
has been achieved using the Heliarc 
and shielded arc-consumable elec- 
trode process. At this date experi- 
ments continue in joining uranium to 
uranium by brazing or soldering. 


How has Commercial Uranium been 
used? 


Present applications in the Aviation 
Industry are counterweights and 
static balances. Application in other 
industries includes shielding mate- 
rials, telatherapeutic heads, isotope 
containers. And for many years, 
uranium has been used as color 
agents and glazes. 


Is Davison Uranium safe? 


Radiation hazards are minor. AEC 
tests indicate a week's exposure to 
depleted uranium is only about 
1/10th to 1/100th the radiation 
received from an ordinary chest 
X-ray. 





Must special storage precautions be 
taken? 


Uranium metal (except fines) can be 
handled and stored with methods 
similar to those used with any other 
massive metal. Fines, however, are 
flammable and should be stored 
under oil or water. 


ls Commercial Uranium expensive? 


Fri}. p 
CNot at all.)For example, in lots of 


1400 pounds or more Commercial 
Uranium is priced at just $4.60 per 
pound — considerably cheaper than 
other heavy metals, with the advan- 
tage of superior density. 


Need more information? 


/a letter will bring you additional 
details for the application of Com- 
mercial Uranium to your products 
or processes. Write today to Depart- 
ment D109, Erwin, Tennessee. 


de! 


w.r.GRACE aco.' 


DAVISON CHEMICAL DIVISION 
ERWIN, TENNESSEE 





ONE 
SURE 
SOURCE 


for design, 
engineering and 
manufacturing in 
all types of 
metalworking 


Interested in precision ma- 
chined parts?... Bliss ma- 
chines rocket and missile nose 
cones, domes and cylinders, 
large diameter thin-walled 
pieces that must be held to 
wall thickness tolerances of 
* .002’’. 


...Or atomic assemblies and 
components?... Reactor core 
lifting and other core han- 
dling equipment, welded 
pressure vessels and small 
machined parts are all pro- 
duced by Bliss. 


Projects with more than a 
touch of the unusual?... Most 
U. S. Navy carriers have 
Bliss-built catapults... Just 
recently a Bliss overrun bar- 
rier saved both pilot and 
plane when a jet’s brakes 
failed... Right now you'll 
find sections of what will be 
the world’s most 

powerful radio telescope 
being assembled on the 
600,000-square-foot floor 

of the Canton plant, 

one of ten Bliss plants 

in the U.S. In a word, 

Bliss has the facilities 

and skills to take any 

job involving metal 
manufacturing from 

plan to finished product. 


Whether you need a complete 
turn-key plant or quantities of 
precision machined parts, 
large or small, you'll be wise 
to get a bid from Bliss. 


E. W. BLISS COMPANY 


Canton, Ohio 


SINCE 1857 





svstem. Autonetics also lost the atti- 
tude reference for the B-70 in competi- 
tion with an outside firm. 

On the other hand, Autonetics did 
pick up the guidance for the Hound 
Dog air-to-surface missile, the stable 
platferm for the B-70 bombing-naviga- 
tion system being developed by Interna- 
tional Business Machines Corp., and 
the inertial navigator for the Navy A3jJ, 
built by North American-Columbus, 
plus some automatic checkout equip- 
ment for the same airplane. 

Five years ago there were unanswered 
questions and uncertainties in the 
established avionics industry about deal- 
ing with a company that was both a 
potential customer and competitor. For 
example, would proprietary information 
disclosed in a proposal to an aircraft 
missile division find its way, directly or 
indirectly, into the company’s avionics 
division? 

In the intervening period, avionics 
companies generally have come to ac- 
cept this split customer-competitor per- 
sonality of such companies as North 
American, Northrop and Martin. Thes« 
firms have leaned over backward to as 
sure isolation between aircraft/missile 
ind avionics division. Autonetics has 
carried this to the point where it even 
has a separate Washington office from 
its sister divisions. 


Outside Bidders 


There is an understandable pref- 
erence, when all other things are equal, 
for an avionics company to prefer to 
work with a company like Douglas or 
McDonnell which does not have a do-it 
yourself philosophy. But there was no 
lack of outside bidders, for example, on 
the flight control systems for the North 
American B-70 and F-108, despite the 
fact that it was known that Autonetics 
would be a contender. (When Auto- 
netics was selected, there were a few 
protests, but these quickly subsided.) 

Five years ago, there were also ques- 
tions raised as to whether the avionics 
division of an aircraft company could 
successfully sell to an aircraft/missile 
competitor. Some observers believed 
that few aircraft/missile companies 
would be willing to discuss their pro- 
posed bids with the avionics division of 

potential competitor. 

These apprehensions have been 
largely assuaged. In recent USAF air- 
launched ballistic missile competition, 
a Nortronics inertial guidance system 
was included in prime contract pro 
posals submitted by Bell, Boeing, Con- 
vair-Ft. Worth and Hughes, even 
though Northrop itself was competing 
for the prime contract. Nortronics also 
is reported to be a top contender for 
the ALBM guidance now that Douglas 
has been selected as the missile prime 
contractor. 

Autonetics has an impressive list of 
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BOEING 707 


SPECIFIED: ELECTROSNAP SWITCHES 


ATi Grete: 
vy 


SPECIFIED: ELECTROSNAP SWITCHES 


SIKORSKY $-61 
SPECIFIED: ELECTROSNAP SWITCHES 


McDONNELL F3H-2N DEMON 
SPECIFIED: ELECTROSNAP SWITCHES 


BOEING KC-135 


SPECIFIED: ELECTROSNAP SWITCHES 


More and more successful aircraft 
and missiles use Electrosnap 
switches. Over 6,000 basic switch 
variations are available: sub-sub- 
miniature, sub-miniature, miniature, 
environment-free, hermetically 
sealed, multi-pole, and lighted 
push-button panel switches. 


SWITCH DIVISION 


4232 West Lake Street © Chicago 24, Illinois 
Telephone VAn Buren 6-3100 ¢ TWX CG-1400 
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major sales to North American’s air- 
craft/missile competitors. For example, 
Autonetics monopulse radar was sold to 
Republic for use on late model F-105’s, 
and was recommended by Lockheed for 
use on the Canadian and German ver- 
sions of the F’-104. Autonetics is on the 
Boeing Dyna-Soar team, as a source of 
flight control and guidance, and _ its 
automatic checkout equipment will be 
used with the Grumman A2F, based on 
a Navy recommendation. 

Ryan’s doppler auto-navigators, pur- 
chased by the Navy and Army, are used 
on variety of helicopters and light- 
planes built by other aircraft companies. 

The avionics divisions of aircraft com- 
panies are increasingly going outside the 
parent company for top sales _per- 
sonnel, hiring men from established 
avionics companies who are used to 
dealing with airframe/missile manu- 
facturers as customers instead of as com- 
petitors. 





Translucent Ceramics 


Lucalox, new translucent ceramic material 
developed by General Electric, has the high 
strength of alumina ceramics, but passes 
light and can withstand much higher tem- 
peratures. New ceramic can be pressed 
into any desired shape, GE says. 


Extremely high temperature characteristic 
of Lucalox is demonstrated above. At tem- 
perature of 2,350F, bar of ordinary quartz 
bends under its own weight, while Lucalox 
supports a 50 gram weight at same tempera- 
ture, even up to 3,200F, GE reports. 
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The newly formed Lockheed Elec- 
tronics & Avionics Division is one of 
several dozen companies, possibly in 
cluding Autonetics, that has submitted 
bids to North American for B-7! 
ground checkout equipment. Nor 
tronics also is believed to have made 
bid. 

The one safe prediction about th 
future of avionics in the aircraft 
dustry is that it will continue to gro\ 
in importance. AVIATION W EEK’s survé 
indicates that by 1964, aircraft mani 
facturers expect to employ nearly 29,00 
electrical-electronic engineers, rough! 
twice as many as it employs today and 
four times as many as it employed fix 
years ago. 

Today, aircraft manufacturers pt 
duce an estimated $900 million ann 
ally in avionics hardware. By 1964, th 
expect to manufacture nearly $2 billic 
a year, AVIATION WEEK’s survey reveal 
Approximately two-thirds of this outp 
goes into their own weapon and supp 
systems, one-third is sold to outsid 
firms. 

Whether additional aircraft 
panies will follow in the pattern of Bi 
Lockheed, North American, North: 
and Ryan in setting up separat 
distinct avionics divisions remains t 
seen, 

Some observers believe that with 





present tight supply of engineers and 
scientists, 1t will be difficult to build up 
such divisions by internal expansion. 
Some believe that Lockheed may have 
such difficulties in building up its new 
ivision. Similar doubts were expressed 
veral years ago when Lockheed de- 
ided to enter the missile field as a rela- 
ly late starter. Its present position 
) the missile and space fields indicates 
hat can be done despite a late start 
1 company goes all-out. Still, some 
bservers doubt whether lightning will 
trike twice. 
(nother approach is by acquisition of 
mall avionics companies, a route which 
both Lockheed and Northrop have ex- 
plored on a limited basis. This is a 
peedy way to acquire a group of avionic 
cngineers, know-how and product lines. 
However, an incautious acquisition spree 
can lead to severe industrial indigestion 
ind integration problems as many non- 
viation companies which jumped into 
the electronics field by acquisition have 
found out. 
Even with the recent declines in the 
ck market, most promising electronic 
mpany stocks are selling at a price-to- 
ratio which is several times 
that of aircraft manufacturers. This 
eans that an aircraft company must 
a rather steep price for worthwhile 
quisitions, diluting its own price-to- 
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Almost Everything 
That Flies Uses 


HYDRA-ELECTRIC 


Pressure Switches! 


The flying carpet and coffee mak 
is simply our way to tell you that 
the modern jet transport uses 
HYDRA-ELECTRIC Pressure Swit 
in the galley. This is but one 
many installations which include 





more than 90% of all pressure 
switch applications on the Boeing 
707, Convair 880, Douglas DC-8, 
and Lockheed Electra. Look to 
advanced design already out of 
this world. 


Write on company letterhead for FREE 
Wustrated Brochure 


HYDRA-ELECTRIC 


Engineers and Builders of Hydraulic 
and Electric Systems and Components 


3151 Kenwood Street Burbank, Calif. 








FOR ANY STRIKE MISSION - IN ANY WEATHER: FROM ANY BASE 


Tue Navy’s A3J VIGILANTE is several different kinds 
of airplanes in one. It depends who you are—what your 
mission is—when you climb into the sky. 

You could be a “deck level’ attacker out to execute 
a low-level mission in a “brush fire’ war. You could be 
a stratosphere bombardier assigned to retaliation in a 
full-scale nuclear conflict. Irrespective of radar con- 
tact, your aircraft would be electronically equipped to 
attack a target obscured by “ceiling zero” weather. 
Or with the A3J’s highly accurate navigational system 
you could be pin-pointing defenses for intelligence. 


But this for certain: you would have the ability to 
operate from either a carrier deck or a tactical base 
ashore. You would be able to strike effectively from 
any altitude—any attitude—and in any visibility day 
or night. You would have the versatility to choose your 
weapons before take-off—the flexibility to choose the 
best possible attack method at the last possible moment. 

This would be your machine: far-reaching, two- 
place, Mach 2, twin GE jets, fully integrated bomb-nav 
system. They call it Vigilante, now in flight evaluation 
by the Navy. Conceived and developed by... 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


Columbus, Ohio 








7 4 . 
Inertial Guidance for Polaris Sub 
Polaris submarine inertial guidance system, the N7A, produced by North American’s Auto- 
netics Division, is shown in first photograph. Gyro-stabilized platform is shown at left. At 
right is digital computer which performs inertial computations to establish submarin: 
position prior to launch. Sperry Gyro produces inertial system for Polaris submarines 


/ 


Teflon* tubing is well known to be chemi- 
cally inert to resist abrasion, and to stay 
flexible at extreme temperatures. 

For mechanical, chemical, aeronautical and 
electrical uses, extruded tubings of Teflon 


earnings ratio for the immediate future. 
Chis was the major stumbling block to 
the proposed merger between Northrop 
and American Bosch Arma Corp. North- 
rop wanted a stock exchange ratio based 
on current earnings, while Arma wanted 
to base it on the current market price of 
the two companys’ stocks. 

Chere are other reasons why separate 
avionics divisions may not become a 
near-universal pattern for the industry 
In a recent talk to the New York So 
cietv of Security Analysts, General Dy- 
namics board chairman Frank Pace, Jr., 
said that when his company acquired 
Stromberg-Carlson, ‘‘we believed that 
it would be our center of electronic ac- 
tivity, but we found that electronics was 
so important, so varied in its scope and 
growing so rapidly, that this function 
could not be encompassed within onc 
division. 

“We found it essential to greatly ex- 
pand this activity at Convair, where it 
was already important,”’ Pace said. ‘“To- 
day, Convair approaches Stromberg 
Carlson in terms of total volume of elec 
tronics business and its activities in this 
area are increasing rapidly,” Pace added 
(General Dynamics docs not release 
sales figures for individual divisions, but 
Stromberg-Carlson sales are believed to 
be in the neighborhood of $100 million 
annually.) 

Martin is another company where 
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and other plastics bearing ‘the FLEXITE 
trademark assure you dependable perform- 
ance through precision manufacturing by 
MARKEL—with whom excellence has been a 
credo since 1922. Name yoir need; let 


Markel send samples and data. 
y *Du Pont Trademark 


much of the avionic capability is 1 
grated within divisions whose prin 
goal is to produce weapon systems, 1 
merely avionics systems. In Mart 
Orlando Division, which is develo 
the Bullpup and White Lance ai 
surface missiles, the Pershing surfac 
surface missile, and building the 
Crosse tactical surface-to-surface m1 
three out of four engineering manag 
and its chief engineer are all elect 
engineers. 
Proponents of this integrated 

ating philosophy point out that 


| 


tronics usually is a means to an en 
useful weapon or support system 
not an end in itself. Furthermore, t 
believe that aircraft companies 
with separate avionics divisions 
never hope to compete with 
avionics companies in the field of 
tively simple devices and subs) 

An aircraft company, becaus« 
size and built-in checks-and-bala 
can never hope to compete with a 
avionics company in terms of sp¢ 
flexibility on relatively simple 
or subsystems, many observers be 
The same applies even to separat 
craft company avionics divisions, 
say. 

The area in which aircraft comp 
can successfully compete is in the 
complex and sophisticated weapon 
support systems, where they are bi 


MARKEL 


SINCE 1922 


L. FRANK MARKEL & SONS 


Norristown Pennsylvania 
75 





It’s the Warhead 


that makes a missile pay 


The tremendous effort that goes into a missile 
means little unless the warhead functions properly 


Man has been trying to produce positive destruction at an 
exact location for centuries. With help from the vital and 
complicated systems found in a guided missile warhead, he 
is coming closer and closer. 

Today’s warhead system must rely upon highly accurate 
safing-arming-fuzing devices to guarantee detonation when 
and where desired. The degree of sophistication in this 
system is determined by the specific mission. To date there 
are six programmed missions: air to air, air to surface, surface 
to surface, surface to air, underwater to air to surface and 
underwater to underwater. 


What's in a warhead? 


Warhead system performance is always critical. In order 
that the device be safe, armed and detonate upon delivery, 
the safing, arming and fuzing functions must perform as 
one system in perfectly timed sequence. 

The safing system maintains the warhead in a safe condi- 
tion during handling, launching and flight until the missile 
has reached a safe distance away from the launch site and 
friendly troops. Designed to prevent arming and fuzing 
operations until the projectile nears the target area, this 
system must be flexible. Maximum safety can be provided 





Significant capability stems from a depth of Honeywell ex- 
perience in inertial systems, gyroscopes, accelerometers, 
computers, air data systems, ballistic trajectory control sys- 
tems, horizon scanners, fix takers, pressure and temperature 
sensors. Honeywell is one of the nation’s largest contribu- 
tors to the entire missile industry as well as to warhead 


CORPORATE CAPABILITY AND EXPERIENCE 


through utilization of components which sense such things 
as Minimum preset altitudes or missile velocity. Honeywell 
makes accelo switches, baro switches and timers for safing 
systems. 

The arming system will examine the flight path of the 
missile, define range, cross range and preset altitude dimen- 
sions. The arming system will then decide, based on data 
collected, whether to prepare the missile for self destruction 
or on-target detonation! Honeywell makes inertial instru- 
ments, timers, baro switches and temperature switches for 
use in arming systems. 

The fuzing system, using ultra-sensitive pressure, prox- 
imity, time or acceleration sensors, assures precise detona- 
tion when and where desired. The method of fuzing may be 
air burst, contact burst or air burst with contact burst as a 
backup. If the mission is to be aborted due to a malfunction 
of any missile subsystem or component, the warhead may 
be dudded almost to the time the fuzing process begins. 
Another possible action is called destruct, which means the 
warhead will be harmlessly destroyed high in the air. 
Honeywell makes infrared, baro switch, timer, radar, elec- 
trical or piezo electric, mechanical and hydrostatic fuzes 
for warhead fuzing systems. 





technology. With a notable background in the design, 
development and production of systems and components, 
Honeywell is fully qualified for work on all phases of prime 
missile and space systems management. 

For detailed information, call or write Honeywell, 
Minneapolis 8, Minnesota. 


One or more Honeywell warhead systems are on all these missiles: 


Redstone Littlejohn Terrier 


Sidewinder 





LAUNCH 


1. Adaption Kit—Those items peculiar to 
the warhead installation less the warhead; 
namely, the arming and fuzing systems, 
power supply and all hardware, adaptors, 
skins, etc., required by a particular instal- 
lation. 


2. Arming System—That portion of the 
weapon which derives (originates) the 
signals required to arm, safe or re-safe the 
firing system. Will normally consist of 
accelerometers, arming baros or similar 
components, 


3. Dud Probability — (Warhead Section) — 
The probability that the warhead fails 
when launched at a target to produce a 
nuclear detonation at the jah nace th 


4. Firing System—That portion of the 


Honest John 





we 
TARGET 





There are 3 basic systems in a warhead section. Safing for storage, launching 


and flight over friendly territory, 


arming to make wathead capable of ex- 


ploding, and fuzing to assure precise detonation, 


GLOSSARY OF WARHEAD TERMINOLOGY 


weapon which, upon signal from the 
arming system, transforms and stores 
electrical energy, and upon signal from 
the fuzing system, discharges this stored 
electrical energy to detonate the warhead. 


5. Fuzing Systems—That portion of tl 
weapon which derives (originates) the 
signals which discharge the firing system 
This system normally consists of such 
components as pressure, proximity, time 
or acceleration sensing. 


6. Minimum Burst Height—That height abor 
which only an acceptable degree of 
ground contamination will occur. 


7. Premature Probability —The probability 
that a weapon/warhead explodes before 


reaching the intended point of detonation 
in space, including allowable space 
tolerances. 


8. Safe Burst Height—That height above 
which only an acceptable Janie of 
damage will occur to Fiendly ground in- 
stallations. 


9. Safing System—That portion of a weapon 
that integrally contains all the apparatus 
which, on receipt of proper signals from 
the arming system or by manual oper- 
ations, functions so as to place the war- 
head system in an armed or safe condition. 


10. Atomic Warhead Section—That portion of 
an atomic weapon which consists of the 
warhead and the adaption kit. 


Honeywell 
HL) Wilting Product. Group 


EA 


Corporal 


Lacrosse Sergeant 





THE ALOWEVZIe 
SAVES FRPEGULARLY ... 


In transporting, hauling, spraying, aerial inspection, construction work, stringing wire, or at nearly any 
job, the turbine-powered ALOQUETTE Il — operating in heat or cold, at high or low altitudes — SAVES 
DOLLARS, 


PROOF: Check these facts: 
* An Alovette sprayed an acre of brush along a remote powerline right of way in only 20 seconds for 
$7.26 


* An Alouette transported four surveyors 20 miles to a 9,000 foot mountain landing at a total cost per 
man of $12.50 


%K An Alouette lifted and carried a 900 Ib. seismographic drill rig 2 miles for $5.00 
%K An Alouette strung 8,000 feet of % inch steel cable in 1 hour and 40 minutes for $210.00 
* An Alouette erected 30 telephone poles in 1 hour and 10 minutes at a total cost. of $175.00 


Regardless of the task or climate . . . the low-maintenance Alouette brings ECONOMY fo helicopter 
operations. Contact Republic's Helicopter Division for complete details on any of the above missions 
and on how the Alouette can help fill your needs. 


*Designed by Sud Aviation 
The Alouette is assembled, tested and distributed by: 


FEPEMLIEC AVIAVIONW CORPORAVIGN = 
MELICOPVER IVISIOYV 


Farmingdale, Long Island, N. Y. 





against equally large and relatively slow- 
moving avionics companies, these ob- 
servers believe. 

This view is supported by the evi- 
dence to date. With only a few ex- 
ceptions, aircraft companies have made 
their most successful inroads into avi- 
onics manufacturing in the field of 
moderately complex systems and sub- 
systems. The exceptions are largely spe- 
cialized devices like tape recorders, tele- 


metry, 
developed by aircraft companies origi 
nally for use on their own weapons 
Even Ryan’s doppler radar auto-navi 
gator is an outgrowth of original com 
pany development for missile guidance 
Except through outside acquisitions 
it appears doubtful that aircraft com 
panies will become a dominant fact 
in the small avionic devices, component 
and subsystems fields. However, in 


missile-borne television cameras, 


industry which is undergoing a major 
transition due to technological progress, 
no long-range prediction can be made 
with certainty. 

The aircraft industry generally has 
characteristics which are vitally 
important to success in the avionics 


two 


field: An awareness of the importance 
of technological progress, and the will- 


ingness to plunge heavily on a business 


which is filled with gambles. 


Semiconductor Unit Offers Varied Uses 


Pasadena, Calif.—Novel semiconduc- 
tor device which can be used as a 
potentiometer, rotary resolver, non- 
linear function generator, analog multi- 
plier or a light-direction scanner has 
been developed here by Giannini 
Controls Corp. The basic technique 
makes use of the photo-conductive 
properties of semi-conductor materials. 

Potentiometers and rotary resolvers 
which employ the new technique are 
called Photo-pots. They provide inf- 
nite resolution, require no brushes, con- 
tacts or other mechanical moving parts. 
This makes the device attractive for 
use as a pick-off on gyros or other equip- 
ments where there must be no load 
or torque-feedback from the pick-off. 

The Photo-pot can be operated from 
d.c. or a.c. current and can be fabricated 
with a variety of output resistances, 
ranging from one ohm to many meg- 
ohms, Giannini says. 


Operating Principle 

The principle of operation of the 
Photo-pot is as follows: when used 
as a pick-off, an a.c. or d.c. voltage is 
applied across the two extremities of the 
strip of semi-conductor material. The 
output signal is obtained from a lead 
connected to one extremity of the strip 
and from a lead connected to a central 
terminal, corresponding electrically to 
the moving brush of a conventional 
potentiometer. 

When the semiconductor strip is ex- 
posed to a beam of light, the output 
voltage is proportional to the relative 
position of the light along the strip. 
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OTHER applications for new technique, developed by Giannini C Sentoals Corp., 
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PHOTO-POT semiconductor device can be use as potentiometer or rotary resolver, There 
are no moving mechanical brushes or contacts. Output signal is direct function of position 
of light beam along strip of composite semiconductor material, giving infinite resolution. 


For example, if the light beam strik 
the strip at one extremity, 
the full excitation voltage will appt 
across the output terminals. If 

beam strikes the opposite 
the output voltage will be zero. 

various positions of the light bé 
between these two t 


essentia 
extren 


extremes, out 
voltage will be proportional to bean 
position. 





Sky Scanner 
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include 


non-linear function generator (left), analog multiplier, and a sky scanner (right). 
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[he Photo-pot operates equally well 
with narrow or broad beams of light, 
with the output being a function only 
f its relative position and being inde- 
pendent of the beam width. The width 
of the beam affects only the effective 
travel” or variation that can be 
ichieved with a given length of photo- 
onductor strip. 


Output Resistances 


(he need to obtain a wide range of 
utput resistances, including higher 
negohm values, precludes the use of 
conventional semiconductor material. 
Giannini is close-lipped about the ma- 
terial used, refers to it as a “composite 
emiconductor material.” 

Present materials have a time con- 
tant of about 0.1 sec., which is 
fast enough for many applications. 
However, the company is working with 
new materials and is hopeful of being 
ible to slash response time to even 
lower values. 

Another version of the Photo-pot 
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Why Phiico has been 
selected to modernize 
the world’s largest 
communications system 


AIRCOM is the vast, global network of elec- 
tronic communications that links every base, 
outpost and aircraft of the U. S. Air Force. It 
is the world’s most extensive integrated com. 
munications system. 

Recently awarded the contract to modernize 
and expand AIRCOM, Philco was selected by 
the Air Force for its proven ability in systems 
management and its extensive experience in 
global communications. 

The modernized AIRCOM System will uti- 
lize advanced techniques in both point-to- 
point and air-to-ground communications. I¢ 
will provide greater trafic capacity, maximum 
reliability and complete compatibility of all 
USAF communications equipment. 

In the world of advanced electronics . . . in 
communications, data processing, missiles, 
satellites, weapons systems and radar... look 
ahead and you'll choose Philco. 
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GOVERNMENT & INDUSTRIAL DIVISION 
4700 WISSAHICKON AVE., PHILADELPHIA 44, PENNA. 














under investigation by Giannini will 
substitute a tiny “atomic pill” of radio- 
active material for the light beam as 
a means of varying the output resistance 
of the device. 

Giannini envisons a number of other 
applications for the new technique. 
For example, by forming the semicon- 
ductor material in non-uniform thick- 
ness along its length, it is possible to 
produce a function generator with al- 
most any desired non-linear output. 

An analog multiplier, with either 
linear or non-linear relationship, can be 
obtained by varying the excitation volt- 
age across the photoconductor strip 
extremities as a function of one vari- 
able, while position of the light beam 
is shifted as a function of the other 
variable. 

Another possibility is to operate the 
semiconductor at a light intensity level 
below its saturation, then use combina- 
tion of light beam intensity modulation 
and position to obtain an analog multi- 
plier. Giannini suggests that the new 
technique could be employed as an 
azimuth light-direction scanner, or star 
tracker, using a circular strip of the 
composite semiconductor and a suit- 
able pin-hole or optical system. 

At present, Giannini has no plans to 
market the Photo-pot as an off-the-shelf 
item. Rather, the company hopes to 
work with avionic equipment manu- 
facturers who can use the new tech- 
nique, tailoring Photo-pots to their 
particular needs and applications. Com- 
pany’s address is 918 East Green St., 
Pasadena, Calif. 


7: FILTER CENTER 77 


> Powerful high frequency transistor— 
Silicon transistor, capable of operating 
at frequencies of 30 mc. and power 
levels of 5 w., has been developed 
bv Pacific Semiconductors, Inc., Culver 
City, Calif. New transistor opens the 
way to miniature fully transistorized 
radio transmitters for use in air rescue 
cperations, the company says. 








> Advanced Power System—Ficctric 
power system for advanced aircraft, 
which generates variable frequency a.c. 
power that is converted to constant 
frequency 400 cps. power by means of 
static devices, will be developed bv 
General Electric under Navy Bureau 
of Aeronautics sponsorship. Develop- 
ment will be carried out at General 
Electric’s Laboratories in Waynesboro, 
Va., and Erie, Pa. 


> Think Small—Nominations for the 
1959 Miniaturization Awards Competi- 
tion, sponsored by Miniature Precision 
Bearings, Inc., Keene, N. H., are now 
being accepted. Award is presented an- 
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In the short history of United States rocketry, solid 
propellant powered upper stage vehicles have estab- 
lished the U.S. altitude record, injected our first satel- 
lites into orbit, and have pioneered our first penetra- 
tion into translunar space. 

Why are solid propellants being used for these im- 
portant space applications? The answer to this question 
is the ever increasing importance of reliability, time, 
and money to the competent and dedicated men who 
are managing our space programs 

A solid propellant rocket is inherently reliable 
because it is intrinsically simple. For example, the 
GCR solid escape rocket for Project MERCURY will 
have a reliability factor of better than .99 at a confi- 
dence level of 95%. Such a high reliability factor will 
really “pay off” for the giant sized multi-stage and 
clustered motor vehicles now being considered because 
the overall propulsion reliability he product of the 
individual motor reliabilities. 

Also, because of their basic simplicity, solid rockets 
can be developed in a very short time. For example, 
the third stage motors for the successful VANGUARD 
satellite vehicles were developed by Grand Central 
Rocket Co. in the brief space of nine months. 

Finally, because of their simplicity, reliability, and 
short development time, solid rockets have proved to 
be the least expensive form of rocket propulsion. 

Here, then, in the field of low-cost instrumented 
space probes, is an area where solid propellant rockets 
are in the ascendancy. I belie e next few years 
should see the development of \ arge solid propel- 
lant rockets. These may be used for launching tremen- 
dous payloads into orbit, and m there, man will 
eventually penetrate into the far reaches of interplane- 
tary space. We will use low th nuclear powered 
rockets for interplanetary transfer, but I believe we 
will take reliable high thrust sol ckets with us for 
the descent maneuvers to the new rids, and for safe 
return to our Earth. 

These events will trace Man’ 
into deep space and forever welc 
mate environment, the Universe 


We L Geen 
H., I I} ickwell, Jr., 
Vice-President Advanced Concepts 


st struggling steps 
> him to his ulti- 


(If you have the qualifications that a fast- 
moving space propulsion team needs, 
contact our Director, Personnel, Open- 
ings now for chemists and engineers.) 


Grand Central 
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Kock. Co & 
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An Affiliate of Tennessee Gas Transmission Company 
And Food Machinery and Chemica! Corporation 


P.O. Box 111 Telephone : PY¥ramid 3-2211 
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HIGH - TEMPERATURE 

STRUCTURAL PARTS 

FOR MISSILES FROM 
NEW DILECTO® 
LAMINATES 


a) : 
i. 


Fabricated parts made from new CDF 
Dilecto® high-temperature-resistant lami 
nate, grade AAA-HR. 


A new CDF laminate, Dilecto 
AAA-HR, can be used in short-time 
ablative applications in rockets at 
temperatures of 5,000°F, and in 
continuous industrial service at 
temperatures approaching 500°F. 

The new CDF Dilecto laminate 
demonstrates an ablation rate of 
from 0.0052” to 0.0072” per second 
by gases at 4,700°F and Mach 2.5. 
This rating makes Dilecto AAA-HR 
suitable for parts in direct contact 
with burning rocket propellants. 

Negligible change in dimensions 
and mechanical properties has been 
noted in finished parts subjected 
to temperatures of 300 to 350°F in 
dry or wet heat. Other tests show 
that these laminates retain their 
mechanical properties after 2-hour 
immersion in boiling water or 30-day 
immersion at room temperature. 


Made from extra-long-staple non- 
ferrous crude asbestos fiber, im- 
pregnated with a high-temperature- 
resistant phenolic resin, these new 
Dilecto laminates are recommended 
for applications requiring continuous 
exposure to temperatures up to 
500°F, intermittent service up to 
900°F, and for short-time exposure 
to 5,000° F. The laminates may be 
machined by conventional tech- 
niques. Parts molded from CDF 
Celoron® 22HR and Celoron 26HR 
are used where a molding rather 
than a machined part is desired. 
Celoron 26HR is used in missiles, 
and Celoron 22HR is intended for 
industrial use. 


o¢ 


REUSABLE 
AIRCRAFT-INSTRUMENT 
SHIPPING CASES 


Designed for safe transport of radio 
receivers, transmitters, radar equip- 
ment, and other delicate aircraft 
instruments between field stations 
and overhaul points, new CDF 
lightweight containers are manu- 
factured to ATA Packaging Com- 
mittee specifications. 

They’re made from 100% CDF 
Diamond® Vulcanized _ Fibre, 
riveted and reinforced with steel 
corners and other hardware. The 
inside is completely padded with a 
14 to 2” thickness of canvas-covered 
polyurethane foam, for maximum 
protection of the instrument within. 
Flush-fitting metal handles facili- 
tate plane-loading and prevent 
damage to other luggage. 

CDF shipping cases are made 
in ATR (Air Transport Rack) sizes 
14, *s, and 14. Other sizes available 


on special order. 


~ 


CDF Fibre instrument-shipping case opened 
to show polyurethane foam cushioning. 


o o 


NEW CDF LITERATURE 


Information on new grades, special 
applications, and outstanding prop- 
erties of CDF insulating materials 
is made available regularly through 
CDF technical bulletins and bro- 
chures. 

The following literature is new. 
For copies of any of the bulletins 
listed, check the appropriate squares 
on the coupon. 
Epoxy Laminates 
Di-Clad Laminates 

Bulletin 11,900 
Paper-Base Laminates 

Bulletin 11,110 
Celoron Molded Products— 

Folder C-59 
Glass-Supported Teflon— 

Folder GST-55A 
Polyester-Glass Laminates— 

Folder PD-59 


Bulletin 11,200 





CONTINENTAL-DIAMOND FIBRE 
NEWARK 19, DELAWARE 








Company 





Piease send me the following CDF literature: 


Bulletin 92—High-temperature-resistant asbes- 
tos-phenolic laminates 


Street Address 





Zone State 


CONTINENTAL-DIAMOND FIBRE 


A sussipiary oF THE —Afarahef- COMPANY + NEWARK 19, DEL. 
in Canada: 46 Hollinger Road, Toronto 16, Ontario 





Bulletin MHC-591— CDF Fibre instrument-ship- City 
ping cases 





Others (specify) 























nually in recognition of outstanding 
contributions to the advancement of 
the field of miniaturization, with ad- 
ditional certificates of excellence to the 
next 10 best entries. The 1958 award 
went to the Martin Co. for develop- 
ment of SNAP III radioisotope power 
generator. lor entry blank, write: Min- 
iaturization Awards Committee, Box 
604, Precision Park, Keene, N. H. 


P Dielectric Problems in Space—Re- 
search program to study which dielectric 
materials are best suited to use in space 
and what problems will arise with dielec- 
trics in the new environment is being 
sponsored at Johns Hopkins University 
by Army Signal Corps. 


> Ceramic for Infrared Optics—New 
lightweight porcelain, which can be 
coated with aluminum for use as an 
infrared scanner collector, has been de- 
veloped by Thompson Ramo Wool- 
dridge. New ceramic material is lighter, 
has less thermal expansion than glass, 
yet has non-porous surface which can 
be finished to optical quality, company 
reports. 


> Communications Satellite Station— 
West Germany is constructing its first 
passive communications satellite _re- 
ceiving station in order to participate 
when NASA launches its space bal- 
loon. German station is expected to be 
ready by the end of the year. 


Signed on the Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers or the Defense 
Department include the following: 

¢ Burroughs Corp., Detroit, will pro- 
duce a new classified communications 
equipment for Army Signal Corps 
under a $1.7 million contract. 

e Sperry Rand Corp., Great Neck, 
N. Y., has received a $1.3 million award 


for amplifiers for the Nike Zeus ICBM | Here is a man you should know 


defense missile development program. 
e Vitro Laboratories, Silver Spring, | h ’ 

Md., will develop a combination mobile e S$ a DELAVAN FUEL INJECTOR SPECIALIST 
deepwater television system and _ re- 

ving device , doe . 

rend on oe Get ae Henry F. Rothwell is Vice President of Engineering for Delavan. He is respon- 
e Litton Industries, Beverly Hills, Calif., 
has received a $1.2 million contract to | fied some of the aircraft industries most challenging fuel injection requirements. 
improve Army's Missile Master systems. | Mr. Rothwell has 14 years experience in this field — experience which has given 
. Minneapolis-t loneywell will produce | him a research, design and development facility uniquely suited to solve fuel 
miniaturized inertial guidance systems | : ’ 

for use on Army AN/USD-4 (Swallow) 


surveillance drones being built by Re- ; 
public Aviation under $2.6 million con- If fluid metering and atomizatio: re part of your product, take advantage of 


tract. | Delavan’s specialized experience and proven ability to deliver aircraft quality. 
¢ Raytheon will develop and produce | Send specifications to the address below for obligation-free recommendations. 
| 
i 


| sible for the engineering policies and organization which have successfully satis- 


injection problems for the aircraft of today and tomorrow. 


marines, providing search, advanced 
communications and control of under- 


new sonar detection systems for sub- 
DELAVAN 


water fire power, under contracts total- | ounce 

ling $30 million awarded by Navy. Sys- NManufacttirin G; 
tem will be integral part of submarine vA 

hull instead of fitted into existing hulls. : 


MANUFACTURER OF NOZZLES « WEST DES MOINES ¢ IOWA 
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AERONAUTICAL ENGINEERING 





TOM BROOKE-SMITH (top of ladder), talks with company technicians before check flight. Note gills for low-speed air intakes just ahead 
of dorsal inlet screen. Rectangular bay under fuselage is where four lifting Rolls-Royce RB.108 engines are mounted. A single RB.108 
turbojet for forward thrust is fed from dorsal inlet and conventional ducting. Note relative sizes of large fin area and small rudder 
area, presumably due to use of reaction control system through flight regimes critical in yaw. 


em @ ® 
Grass Hampers First Public SC.1 Flight 

a i Si wa Ripe ey Farnborough—Short SC.1 WTOL 
- research aircraft, its dorsal air intake 
grill clogged with a thick layer of cut 
grass, settled back to the ground here 
ifter abrupt termination of its first 

public demonstration. 

Pilot Tom Brooke-Smith had lifted 
the delta-winged plane off the sod ad- 
jacent to the main runway in a cloud 
of earth, dust and cut blades from the 
newly-mown grass. In a few seconds 
enough loose grass had been sucked 
into the grill to jam it completely—al 
though not too suddenly—and Brooke 
Smith had to ease the plane onto the 
runway and cut the Rolls-Royce power- 
plant. 

‘‘Looks like a thatched cottage,” said 
one British engineer, and it was an apt 

simile. ‘The grass blades covered the top 
= . ' 4 of the SC.1 fuselage like a green root 
“GARGOYLE’S HEAD” houses reaction control system at nose. Jet is directed downward from the rear engine inlet to the grille 
from box (left) throttled by a rotary valve operated by servo system to crank at right. just aft of the cockpit. Company said it 
SC.1 has automatic stabilization system developed by Short’s Precision Engineering Division was a hazard it hadn't thought of, but 
in collaboration with RAE. this possibility has been high on the 
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TURBINE WHEEL of the four lifting RB.108 engines crowd the dimensions of this fuselage bay on the Short SC. 1 Note the angled 


bulkhead at 2he left of the picture to allow the gimbaled engines to swing through 30 deg 


list of expected problems with VTOL 
aircraft ever since engineers began study- 
ing them. 

Foreign object ingestion, a major 
cause of premature turbojet engine te- 
moval, is particularly serious in case of 
VTOL designs where lifting jets im- 
pinge directly on the runway or take- 
off area. This is one reason for the high 
intake stack on the Saunders-Roe Hover- 
craft (AW June 29, p. 64). It is also 
the major reason most of this type of air- 
craft use special “hard” takeoff areas. 

Ground crews, working into the 
night, pulled the engines and checked 
them and the airframe for possible dam- 
age. Plane was cleared for flight again 
late in the evening two days later after 
most of the Farnborough crowd had 
gone home. 

The plane stood on a special platform 
this time, and the ground around it had 
been well watered before Brooke-Smith 
started the four RB.108 lift engines. He 
ran them up to full thrust and the SC.1 
bucked a little on its long shock struts, 
stretched and lifted off a few inches. 
Satisfied, Brooke-Smith cut the engines 
and terminated the test. 

First complete public demonstration 
the following day was a success. He 
lifted the plane off vertically from its 
platform over the unused runway, and 
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with all five engines thrusting, flev 


slow speed over the runway to a spot 


front of the SBAC president’s t 
where he made the transition back 
hovering flight 
forward flight again followed and 
he eased the SC.1 back to its platfs 
and down. 


(hese brief demonstrations point 


up both the problems and progress 
this unusual plane, which has bec 
flight status for more, than two 
now. The over-all program is on 
basic research, with emphasis on 
problems of low-speed and tran 
flight. 

Short SC.1 is a test vehicle desig 
to develop the idea of a VTOL air 
using a group of powerplants for 
and a second powerplant for th 
Lifting thrust comes from four R 
Royce RB.108 engines, gimbal-mou 
in pairs to swing 30 deg. in a fore 
aft plane. Each engine 1s rated at 2 
lb. thrust, and supplies bleed air 
operation of the low speed reaction 
trol system. Powerplants were desig 
for a very high thrust-weight ratic 
for rapid response to throttle motio 

A fifth RB.108 engine is mot 
horizontally for forward thrust 
the level flight phase. 

Air intake for the four lift engin 


A third transition 


i screen on the fuselage top; the single 
forward-thrust engine is fed from a 
lorsal inlet through conventional duct- 
ng 

Che airplane itself is a delta-winged 
layout with no horizontal tail. Wing 
pan of the SC.1 is 23 ft. 6 in., and 
ver-all length is 24 ft. 5 in. The four 
lift engines are mounted near the center 
f gravity. For the low-speed flight 
egime, aerodynamic controls are inade- 
quate and have been replaced on the 
SC.1 by reaction jets mounted under 
the nose and tail of the fuselage and 
near each wingtip. 


Reaction Jets 


Air for these reaction jets comes from 
ll five engines; air bled from the com- 
pressors is fed into a common duct 
which in turn feeds the separate nozzles 
1f the control system. Amount of thrust 
is controlled by the automatic stabiliza- 
tion system built into the airplane. 

In vertical takeoff, all four lift en- 
gines supply the direct lift; once the 
plane is airborne and the fifth engine is 
running as well, the four can be tilted 
ift to give a forward component to their 
ertical thrust to aid the transition from 
hovering to forward flight. For the re- 
verse situation the engines can be 
tilted forward to give a rearward compo- 
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FORTUNATE, INDEED, IS THE TURTLE 
for he carries his countermeasure right on his back... 


Man on the other hand must devise his own 
countermeasures if he intends to survive in 
this day of modern warfare. Instruments 
For Industry is actively engaged in this 
field working in close conjunction with the 
Army, Navy, Marines and Air Force. 


An I.F.I. “ceiling of safety” protects these 
men against surprise ballistic attack. 


Recently developed is a portable unit which, 
in effect, places a “ceiling of safety” over 
personnel in the field making them all but 
invulnerable to ballistic attack. I.F.I. is 
proud of this opportunity to contribute to 


the defense of our services. 


INSTRUMENTS FOR INDUSTRY, Inc. 
101 New South Road, Hicksville, L. I., N.Y. 


Graduate engineers with two or more years of cireuit application in the fields of electronics or physies are invited to meet with Mr. 
John Hicks in an informal interview or send complete resume to: Dir. Personnel, IFI, 101 New South Road, Hicksville, New York. 








FUSELAGE REAR of the SC.1 shows re- 
action control jet system surrounded by tail 
bumper to protect the mechanism during 
conventional airplane landings. 


nent to decelerate the plane to make the 
transition back to hovering. 

Flight testing the plane was a varied 
program. It has flown as a conventional 
aircraft on the power of its single thrust 
engine and the lift from its wings, as 
well as in the vertical phase on lifting 
thrust alone. 

Currently the major portion of the 
flight test program is devoted to the 
study of the transition phase from verti- 


_ — — s 

MAIN LANDING GEAR of Short SC. 1 can 
be rotated about attachment point to wing 
structure to vary the ground attitude of the 
airplane. For VTOL operations, ground 
angle is very low; for conventional takeoffs 
and landings, the ground angle is increased 
to make more lift available from the plane’s 
delta wing. 
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cal to horizontal and_ back 

With this experience well under wa\ 
Short design teams began thinking 
the possibilities of VTOL designs. On 
of these is a study for a fighter, using 
eight engines in two bays of four eacl 
as lifting engines, and a single turbofa 
engine for forward thrust. Such a desig 
calculates to have a sea-level speed of 
Mach 0.98, would be supersonic at alt 
tude, and should be able to carry a t 
of weapons over a 250-mi. low-le: 
radius of action. 

Contract for the entire design, dé 
velopment, construction and flight test 
ing of the SC. 1 (formerly the P.D. 11 
was given to Short Bros. and Harland 


agaln 
—) 
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Stillman meets “Space Age” requ 


perfection that has earned them a 


also integral parts of the fuel and |} 





of the advanced weapon systems 


development, and progressive dé 


meet the challenge of the space 


and missile industry for many years. St 


Ltd. of Belfast. Taxi tests began in 
December, 1956, and by April the fol- 
lowing year the airplane had been 
cleared for its first flight. This was made 
in a conventional sense like any other 
irplane. 


VTOL Flights 

Vertical flights began in a gantry rig, 
vith safety cables, about one year later 
in May, 1958. Hovering tests in the 
gantry began two months later. 

lhe SC.1 demonstrated at Farn- 
borough, carrying registration XG 905, 
was the second prototype. First proto- 
type was being modified at the factory 
to make it meet current specifications 





i 


ents with the same reliability and product 


for dependability throughout the aircraft 


illman products fly with the jets. They are 
ulic systems for many 


neering, research and 


r enable Stillman to 


STILLMAN RUBBER COMPANY 


CULVER CITY, CALIF. / CLEVELAN 


ENGLEWOOD, N. J. 





ANNOUNCING A NEW DEVELOPMENT 
BY BENDIX 


EMPERATURE 


NITOR 


IBRATION 
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FOR TURBINE ENGINES 


Provides a continuous condensed display of turbine 
engine vibration and temperature conditions 


A landmark in engine instrumentation progress is the Bendix* 


Temperature-Vibration Monitor which simultaneously displays 
the findings of 40 temperature and 8 vibration sensors strategi- 
cally located on all 4 engines of a turbine powered aircraft. This 
data is presented on the flight deck of the aircraft in bar graph 
form so that it can be continuously monitored and easily read. 

The average displacement of 8 vibration pickups is displayed 
continuously on the lower cathode ray tube with the top of the 
bar graph indicating vibration displacement on the grid scale. 
This continuous monitoring of vibration immediately indicates 
excessive unbalance on the jet engine. 

The temperature analysis normally associated with the exhaust 
gas thermocouples will locate faulty burners, bad combustion 
distribution and plugged nozzles or any unusual hot or cold 


conditions around the turbine engine exhaust. The temperature 
display in the “all” position presents maximum and minimum 
temperatures on the upper cathode ray tube continuously for 
the four engines as reference to a temperature datum set in by 
the operator. The individual engine temperatures can be 
displayed as 10 bar graphs whose deflection can be read on the 
tube scale as deflections above or below the temperature datum, 
and individual degrees may be accurately and easily read from 
the digital read-out dial. 

The equipment, initially developed for BOAC, is applicable 
to all airline and military turbine powered aircraft. The equip- 
ment for the four engine installation is approximately 30 lbs. 
and includes the Temperature-Vibration Monitor pictured above 


and a remotely mounted 44 ATR short box. *TRADEMARK 
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Vibration indication for four engines with front 
and rear pickups on each. Height of display 
indicates total vibration displacement. 





Scintilla Division 


SIDNEY, NEW YORK 


Temperature “all” display indicating maximum 
and minimum temperatures above and below 
temperature datum for four engines. 


TEMP. 3 TEMP 


Temperature for single engine indicates all 
thermocouples indicating temperature above or 
below temperature datum reference. 
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for the airplane. One major change 
made on the second prototype is the 
addition of a series of forward-facing 
cowl flaps which open at zero or low 
speeds in forward flight and help scoop 
air into the lifting engines. 

One interesting feature is that the 
landing gear rotates about its attach- 
ment point in the wing to give two 
different ground angles. With the gear 
in its normal position for vertical take- 
offs and landings, the airplane has a 
nearly zero angle of attack, and a slight 


angle of attack on the fuselage. With 
the gear rotated forward, the airplane 
assumes a nose-high attitude to give 
more available lift from the delta wing 
for conventional landings and takeofts. 

Data from this development program 
is being used by Short engineers to 
study civil aircraft proposals as well as 
military vehicles. No specific projects 
have been announced yet, and similarly, 
no further plans for development of th« 
SC.1, either as a test vehicle or as a 
prototype, are known. 


MOBOT remote controlled handling machine is inspected by Robert W. Henderson, left, 
Sandia Corp. president, and Dr. A. E. Puckett, Hughes vice president. 


Mobile Handling Device Designed 
For Use in High Radiation Areas 


Los Angeles—Mobile handling ma- 
chine for radioactive materials han- 
dling in areas where radiation is too 
high for humans has been developed 
by Nuclear Electronics Laboratories of 
Hughes Aircraft Co. 

Unit, called ““Mobot,” was developed 
for use by Sandia Corp. in its Sandia 
Engineering Reactor Facility, in which 
a “hot area” is used in radiation test- 
ing, rather than small individual cells. 
Mobot will be able to perform lifting, 
carrying by two arms, while the opera- 


tor “sees” what he is doing through 


two television cameras mounted on the 
Mobot. 

Machine will be able to perform 
work with certain hand tools, although 
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very fine assembly and disassem| 
work still will be done with mast 
slave manipulators in front of w 
dows, such as is currently done wit 
hot cells. 

In addition to being able to lift 
carry test assemblies and specim 
from place to place, Mobot will 
able to perform such chores as decor 
tamination of rooms and equipme: 
Once result of using Mobot will be th 
reactor will have to be shut down on 
for maintenance. 

Otherwise, usual 
down such as refueling, changing sp: 
mens, will not apply since this wor! 
can be done with Mobot, the compa: 
said. 


reasons for shut 








SUCCESSFUL! 


MITCHELL 
Glycol Sprayer 
now in use by 
seven leading 
airlines! 


ENDS DELAY 
in de-icing at airpert 


Mitchell’s new mobile sprayer has 
given excellent service in performing 
de-icing jobs wherever needed «a the 
airport. Equipped with brake to hold 
unit stationary. With tower removed, 
sprayer can be used for weed o7 pest 
control and other miscellaneous jobs. 


* Deck height 10’, working height up 
to 18’. 


* 110-gal. tank, 2 cyl. piston pump. 
* 2% hp, 4-cycle gasoline engine. 


CO”) MITCHELL 
LEWIS & STAVER 


801 S.E. Alder St., Portland, Oregon 
Branches in Spokane, Wash. and Caldwell, Ida. 














for all 


types of 
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ings 
call 
NUCO 


An almost limitless number of 
standard Vee-Band Couplings 
are available to meet your 
exact requirements. Numerous 
latch styles and clamp designs 
enable NUCO’s nationwide 
sales-engineer staff to solve 
your coupling problems today. 


NATIONAL UTILITIES CORPORATION 
826 So. Arroyo Parkway + Pasadena, Calif. 
SYcamore 3-6663 or MUrray 1 -9637 

Write for 
Catalog No. 12 





\ 


Manufacturers of 
Clamps * Couplings * Flanges 





Strap Assemblies * Special Designs 
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How Lockheed-built satellites are 


Making space travel safe for man 


Before man can be sent into the emptiness of 
space, we must know how to protect him 
against the hazards of weightlessness and 
cosmic radiation—and how to bring him 
safely back to earth. 

The United States is using every scientific 
means to solve these problems. The satellites 
in the Discoverer program of the Advanced 
Research Projects Agency —Lockheed-built 
Agena vehicles—are one of the means to 
achieve this end. 

ARPA’s Discoverer program is being exe- 
cuted by the Air Force’s Ballistic Missile 
Division, ARDC. Lockheed’s Missiles and 
Space Division is prime contractor and sys- 
tem manager of a team that includes Douglas, 
General Electric and Bell. 

The Agena is by far the nation’s largest satel- 
lite now in orbit—19 feet long, 5 feet in diam- 
eter. It weighs almost a ton when in orbit. 
It was designed to be put into polar orbit— 
the most difficult of all to achieve. Four Agena 
satellites have been placed in completely suc- 
cessful polar orbits; more are on the way. 
As it circles the globe every 90-odd minutes, 
the Agena radios home to its tracking stations 
more than a hundred measurements of the 
space phenomena it encounters and monitors 
its own performance. 


Trickiest part of the job is recovering the 
space capsule. Most satellites tumble and twist 
as they hurtle through their orbits at about 
18,000 miles an hour. The Agena can stabi- 
lize itself on orbit and position itself at the 
exact 60° angle to earth that’s necessary to 
separate the re-entry capsule. 





The capsule’s retro-rocket slows it to safe 
speed for re-entry, then drops away. A para- 
chute floats the capsule earthward for aerial 
recovery by specially modified planes. 

Each time an Agena satellite is launched, 
manned space travel comes closer to reality. 


Agena satellite is America’s most advanced or- 
bital vehicle today —first in the world to achieve 
a polar orbit. Agena’s nose section contains a 
combined re-entry vehicle and recovery capsule. 








a 


Boosted into space by the 150,000-pound thrust of an Air Force Once in orbit, the Agena satellite radios back to its tracking sta- 
Thor missile, the second-stage Agena satellite is powered into or- tions more than a hundred measurements of its performance and 
bit by its own liquid-fuel rocket engine of 15,000 pounds thrust. of the condition ncounters as it circles the earth at 18,000 mph. 


LOCKHEED 


MISSILES AND SPACE DIVISION 
MISSILE RESEARCH & DEVELOPMENT * BALLISTIC MISSILE SYSTEMS MANAGEMENT 
ROCKETRY * ULTRASONIC AERODYNAMICS * SPACE INVESTIGATIONS * NUCLEAR PHYSICS 
ADVANCED ELECTRONICS ¢ HIGH-SPEED AUTOMATIC DATA REDUCTION 
RAMJET PROPULSION TESTING 





Where can you use this versatil 


Military; missiles, mines, shipboard an- 
tennas, or industrial and commercial 
equipment wherever rigorous vibration, 
shock or constant acceleration is pres- 
ent, this new Hi-Shock Switch offers 
distinct advantages. 


Engineered and custom-packaged. The Hi- 
Shock Switch can be used for remote 
power switching (mounted directly on 
moving members) ...changeover from 
primary to auxiliary power source, 
AC or DC...rapid stepping of power 
distribution. 


Hermetically Sealed. Use in remotely con- 
trolled, power operated units or as a 
sequence exciter for auxiliary prime 
movers. 

100% Rotary Action, Counter Balanced. 
The actuator, a rotary solenoid, is 


SINGER-BRIDGEPORT 


A DIVISION OF THE SINGER MANUFACTURING COMPANY 
915 Pembroke Street 


¥ 


counter balanced in all axes. Standard 
coil voltages range from 6 to 48 volts, 
but other ranges can be furnished as 
required. High-speed stepping—30 per 
second—is one feature; higher speeds 
are available for specific designs. 


Positive Stopping, Positive Locking. The 
ratchet mechanism prevents over- 
shooting of the switch contacts—which 
will not move except during actual 
stepping. This mechanism is simple, 
reliable, virtually fatigue-proof. 


Knife-Edge Contacts. On rotary switch 
contacts are strong and simple, provide 
positive connections to prevent chat- 
tering under acceleration and other 
vibration-producting conditions. 

Environmental Ratings. The Hi-Shock 
Switch withstands non-operating im- 


Bridgeport 8; Conn. 


HI-SHOCK SWITCH? 


pacts of 1000 g for one millisecond 
parallel to its rotating axis, and 100 g 
for one millisecond perpendicular to its 
rotating axis. The stepping switch op- 
erates under vibration, in three mutu- 
ally perpendicular axis, of 0.5’’ double 
amplitude 5—17.5 cps., and 10 g 17.5— 
2000 cps. Constant operating accelera- 
tion may be as high as 100 g, in axis 
parallel to rotation. Operating temper- 
ature range may exceed —65°F. and 
+165°F., and could be extended under 
special conditions. 

Other models also developed with vary- 
ing configurations and contact arrange- 
ments with higher current rating. Write 
for complete details. Hi-Shock, Singer 
Military Products Division, Singer- 
Bridgeport, 915 Pembroke Street, Bridge- 
port 8, Conn. 1990 


SINCER 








Epoxies Win Favor In Short-Run Tooling 


Cambridge, Mass.—Aircraft and mis- 
sile makers, facing high tooling costs 
and short production runs, are slashing 
fabrication costs 70% and more through 
use of plastic tooling. 

Favored tooling resins, according to 
a study carried out at the Harvard Uni- 
versity Graduate School of Business Ad- 
ministration, are the epoxies, a versatile 
group of plastics that are also proving 
their merit to the aviation industry in 
structural laminates, adhesives, coatings 
and encapsulating agents. 

The study is: Epoxy Resins: Market 
Survey and Users’ Reference, published 
by Material Research, Box 363, Cam- 
bridge 39, Mass., @ $18.50. 

Survey of several large aircraft com- 
panies showed that more than 20% of 
their tooling today is plastic and that 
90% of the plastics are epoxies. One 
company which spent $5,000 for epoxy 
tooling in 1953 reported that it spent 
$100,000 in 1958. The use of epoxy 
tooling in the aircraft industry, reports 
the Harvard study, is growing 15-20% 
a year. 

Primary reason for this rapid growth 
is not that epoxies are getting notice- 
ably stronger but rather that produc- 
tion runs in the aircraft and missile 
business are getting shorter. Compara- 
tively short operating life of plastic tool- 
ing is, in many instances, now proving 
long enough for the job at hand. 

Along with the anticipated increase 
in plastic tooling, the study states, the 
over-all use of epoxies in the aviation 
industry will also continue to grow. In 
structural laminates and in adhesives, 
the growth rate is expected to match or 
even better that in tooling. Gains in 
epoxy coatings and encapsulating agents 
will be more limited. 


Largest User 


Today, the aviation industry stands 
as the largest user of epoxy formulations 
for non-coating applications, and _tool- 
ing is unquestionably the largest avia- 
tion outlet for epoxies, accounting for 
over 50% of the total usage in the in- 
dustry. Slightly higher priced than the 
polyester and phenolic plastics, epoxies 
are generally preferred for tooling be- 
cause of their dimensional stability and 
good strength properties. Use of epoxy 
tooling systems with their low shrinkage 
properties means that aircraft companies 
now can cast intricately shaped dies in 
less time and for less money than with 
the usual steel dies. 

Lower cost of the epoxy tooling stems 
primarily from the reduced amount of 
finishing labor required—not from sav- 
ings on materials, which may actuall 
cost more than a comparable steel die. 
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PROTOTYPE self-supporting SAGE radar tower offers another promising aviation outlet for 
epoxy plastics. The tower, 110 ft. tall, is made up of a 60-ft. aluminum truss base, a 45-ft. 
glass fiber-reinforced epoxy monotube (recessed 5 ft. into the aluminum base), and a 10-ft. 
glass fiber-reinforced epoxy radome which completely encloses the head of the AS-505 
antenna. The plastic monotube serves to eliminate signal interference between the metal 
base and the antenna. In operation, the weather-resistant epoxy radome, which also serves as 
a shipping container for the antenna, is pressurized as an additional safeguard against the 
entrance of moist air which could cause antenna burn-out. Air Force has ordered 45 of the 
radomes from Redman Pattern Works, Kansas City. 


As an example of this, the author 
make the following cost comparison of 
drop hammer dies based on data drawn 
from McDonnell Aircraft Co., showing 
how the company saved 70% by going 
to an epoxy die: 

Steel 

Die 


Epoxy 
Die 
Materials 
Steel core 
Epoxy compound 
for cap 
Labor and overhead 


Total 
Another 


$80 


1,120 280 
$1.200 $365 


important advantage of 


epoxy tools is their light weight. Many 
large tools made out of heavy metal 
require a crane to move them, while 
their epoxy counterparts can be lifted 
and moved by only a few men. One 
company that changed from a steel jig 
to an epoxy jig eliminated the need for 
the counterbalance used with the steel 
jig, eliminated the service of one man 
on the operation and increased produc- 
tion by 100%. Because more plastic 
dies can be stored in a given area before 
reaching the floor load limit, a signifi- 
cant amount of storage space can be 
saved. High resistance to weather and 
corrosion of the epoxy tools also per- 
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SILICONE NEWS from Dow Corning 


Semper Flexibilis 





CULASTIL seals missile sections; 


Res withstands -130 to 500F 


Till the moment when it separates during trajectory, the Army Redstone’s 
warhead sits on a flexible seal of Silastic®, the Dow Corning silicone 
rubber. In fact, all sections of the missile are joined in this manner, 
to maintain pressure. Chrysler Missile Division engineers also utilize 
Silastic for many other applications, including ducting, wire bundle 
clamps and access door seals. 


Silastic does these jobs so well because it offers reliability at all times... . 
remains flexible even after long storage, at high skin temperatures, under 
compressive loads, in presence of ozone, cold, moisture. It is unaffected 
by weathering: 9 years exposure at a South Florida test station has failed 
to damage sample Silastic parts. 


When your “bird is in the hole” and exposed to an environment of 
weathering, ozone, storage effects and a wide temperature range, you want 
reliability of rubber parts. Your rubber company supplier can engineer 
a part made of Silastic to suit your particular requirements. For more 
information, write Dept. 0922A. 





Sealing the nose cone on the Army Red- 
stone is an extrusion of Silastic. Silastic 
maintains a positive seal despite long 
periods of storage under load and adverse 
operating temperatures. 


A similar application for Silastic, this 
time on the Army-developed Jupiter IRBM, 
another Chrysler-produced missile, is the 
seal on the angle-of-attack transducer com- 
partment. Silastic was specified because 
it resists high temperatures encountered 
in re-entry. 


Chrysler Missile Standard Bundle clamps 
on both Redstone and Jupiter missiles are 
fabricated of Silastic. Electrical properties 
of this material are excellent. 





If you consider all the 
properties of a silicone rubber, you'll 
specify Silastic. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 


MIDLAND, MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 











YEST 

Normal Temperature Peel... 

180F Peel... 

— 67F Peel 

Normal Temperature Flatwise Tension 
180F Flatwise Tension. . 

— 67F Flatwise Tension ? 
Normal Temperature Flexural........ 
180F Flexural 

— 67F Flexural 


Humidity at 165F. 
(QQ-M-151) 
Fluid MIL-H-3136, Type ll 


hours af 180F.... 


Based on North American Aviation data. 





Epoxy Metal Sandwich Bond Data 


Flexural After 15 days Exposure to 100% Relative 
Flexural After 30 —_ Exposure to Salt Sit 
Flexural After 30 Days Immersion in elinnedhien 


Creep Deflection After 800 ib. Loading for Four 


REQUIRED BY 

SPECIFICATION 

MIL-A-25463, 
TYPE | 

8.5 in.Ib./in. (min.) 

5.0 in.Ib./in. (min.) 

2.0 in.Ib./in. (min.) 

450 psi. (min.) 

270 psi. (min.) 

350 psi. (min.) 
1,750 Ib. (min.) 
1,200 Ib. (min.) 

1,750 Ib. (min.) 


RESULTS 
21.8 in.Ib./in 
21.5 in.tb. /in. 
7.2 in.tb./in 
1,500 psi. 
940 psi. 
1,250 psi. 
2,610 Ib. 
2,540 Ib. 
2,620 Ib. 


2,740 Ib. 1,500 Ib. (min.) 


2,510 Ib. 1,500 Ib. (min.) 
2,570 Ib. 1,500 Ib. (min.) 


0.004 in. ».100 in. (max.) 








mits them to be stored outside for ex- 
tended periods. 

Most of the epoxy used in aviation 
tooling goes into dies having complex 
contours because it is here that the 
epoxies provide the biggest saving over 
machined metal dies. Often, metal in- 
serts are used in those areas of an epoxy 
die which are subject to extreme wear. 


Specific Examples 


Specific examples of epoxy tooling for 
the aviation industry listed in the Har- 
vard report include the following: 

e Prototype or development draw dies 
for deep draws of heavy metals and for 
large compound-contour stampings of 
stainless steel up to 4-in. thick. 

¢ Low production draw dies for runs 
of 1,000 to 10,000 stampings. 

e Medium production draw dies for 10,- 
000 to 50,000 stampings in which metal 
inserts, draw rings and blank holders are 
used to strengthen the epoxy die. 

e Medium-high production draw dies 
for 50,000 or more stampings of the 
thinner and more easily formed metals 
such as .025 in. brass. 

e Flanging, trimming, re-strike, 
secondary operational dies. 

e Hydroform and rubber pad forming 
dies in which epoxies can be used to 
make large castings and provide abra- 
sion-resistant surfaées that will not 
scratch soft aluminum or other metals. 
e Stretch dies with sharp radii. 

e Fixtures and gages where the applica- 
tion requires mass casts for rigidity or 
where the epoxies’ heat and abrasion 
resistance make them more suitable 
than other materials. 

Aviation industry’s use of epoxies for 
structural laminates is increasing but 


and 
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still trails that of the lower priced 
polyester resins. In one Sikorsky heli 
copter, the number of laminated plastic 
parts has increased from four in 1955 
to 200 at present, with epoxies account 
ing for much of the increase. McDon 
nell Aircraft is using epoxy laminat 
for radomes, wing tips and antenna 
windows, among other application 
(for a business flying manufacturer 

p. 112.) 

Convair is using epoxy laminates f 
non-structural decorative and acoust! 
panels in its new jet transports beca 
of the weight savings over conventio 
materials. Compared with other plast 
laminates, the epoxies also show 
favorably in suitability for Type I pn 


matic system ducts. As adhesives, epox- 
ies are proving attractive to the aviation 
industry primarily because of their good, 
versatile and well balanced bonding 
properties. Epoxies, according to the 
Harvard report; are excellent structural 
bonding agents for aluminum, steel, 
glass, and wood, as well as for rein- 
forced polyester, epoxy, phenolic and 
melamine resins. 

North American Aviation, with ex- 
perience gained from the fabrication of 
over 150,000 epoxy-bonded primary and 
secondary aircraft structures, reports the 
epoxies have several advantages over 
most common bonding systems. First, 
they are relatively insensitive to normal 
variations in ambient temperature and 
sO require no expensive atmospheric 
control during adhesive preparation and 
assembly. Their suitability for both 
metal-to-metal and metal sandwich 
bonding eliminates the need for more 
than one basic adhesive and for multiple 
cures in the fabrication of complex 
bonded assemblies. 

Epoxy adhesive systems are also un- 
usual in that they have both high peel 
strength and elevated temperature creep 
resistance. In metal-to-metal bond data 
developed by North American Aviation, 
lap shear values of epoxy bonded sys- 
tems exceeded 3,000 psi. regardless of 
exposure conditions and test tempera- 
tures (which ran from —67F to 180F). 
Curing agent used by North American 
Aviation obtain optimum strength 
over the —67F to 180F range was an 
iliphatic amine. To extend the tem- 
perature resistance of epoxy adhesives 
to 260F (intermittently to 300F), a 
diamine curing agent is used. 

Another point made by the Harvard 
report is the unusually high reliability 
of epoxy bonds. Noticeable variations 
in catalyst content, glue line thickness, 





TEST 

Standard Temperature Shear Strength 
180F Shear Strength 

— 67F Shear Strength 


tion) 
180F Creep-Rupture Strength (Deformation) 


Standard Temperature Bend Strength 
30 Day Salt Spray Shear Strength 

30 Day Water Immersion Shear Strength 
7 Day Immersion in Anti-icing Fivid 

7 Day Immersion in Hydraulic Fluid 

7 Day Immersion in JP-4... 

7 Day Immersion in Hydrocarbon Fivid 


Based on North American Aviation data. 





Epoxy Metal-to-Metal Bond Data 


Standard Temperature Creep-Rupture Strength (Deforma- No failures 


REQUIRED BY 
SPECIFICATION 
MIL-A-5090B 
2,500 psi. (min.) 
1,250 psi. (min.) 
2,500 psi. (min.) 
0.015 in. (max.) 


RESULTS 

3,770 psi. 
3,366 psi. 
3,173 psi. 


0.0008 in. 
No failures 

0.0005 in. 

189 Ib. 
3,210 psi. 
3,200 psi. 
3,739 psi. 
3,754 psi. 
3,654 psi. 
3,834 psi. 


0.015 in. (max.) 


150 Ib. (min.) 
2,250 psi. (min.) 
2,250 psi. (min.) 
2,250 psi. (min.) 
2,250 psi. (min.) 
2,250 psi. (min.) 
2,250 psi. (min.) 











JET ENGINE SUPPRESSOR 


WITHSTANDS 
SUPERSONIC SHOCK 


aqinaw ”/b§ crow 


Lad 
= 


BUTTRESSED BY THE 


Suppressor in use behind an Air Force F-86 H "'Sabrejet” 


Muting the ear-shattering roar of a jet engine on 
pre-flight "run-ups” is the job of Koppers Company, 
Inc.’s new Portable Run-Up Suppressor. And four 
Saginaw Ball Bearing Screws—flanking the body of 
the Suppressor—help hold it rock-steady against the 
full force of the jet engine's supersonic blast! 


These Saginaw b/b Screws enable the Suppressor 
to be hand-raised or lowered into position faster 
and with far less effort than by any other manual 


Give your products 
NEW SALES APPEAL... 


means. The reason? The Saginaw b/b Screw converts 
rotary motion into linear motion with over 90% 
efficiency! And the dependable Saginaw Screw also 
played a significant part in keeping the Suppressor 
both light in weight and portable in design. 


Whether you manufacture miniature electronic con- 
trols or giant production equipment, the Saginaw b/b 
Screw may be able to give your products that 
valuable Sales Appeal you're looking for. To dis- 
cover all the benefits it can bring you, write or tele- 
phone Saginaw Steering Gear Division, General 
Motors Corporation, Saginaw, Michigan—world's 
largest producers of b/b screws and splines. 


switch to the AGiAnaruv 
WORLD'S MOST EFFICIENT ACTUATION DEVICE QE it CrealVy 








bonding pressure and even contamina- 
tion by an oily sweeping compound have 
little or no apparent effect on bond 
strength. 

Good dielectric and mechanical prop- 
erties have made epoxy resins desirable 
encapsulating agents for airborne elec- 
tronic components (AW Sept. 28, p. 
111). This is an important aviation ap- 
plication for epoxies though compara- 
tively small in terms of the resin volume 
required. Another small but interesting 
use of epoxies is in aerodynamic fairings. 


Coating Applications 

To some extent, epoxies are also used 
in aircraft coating applications, where 
they are serviceable to approximately 
400F. 

One aircraft company, for example, 
coats magnesium castings used in a fuel 
vent system with epoxies to prevent cor- 
rosion. 

The strong adherence of epoxies— 
considered highly desirable in bonding 
applications—is, however, regarded as a 
serious drawback in aircraft coatings 
which may have to be stripped for 
maintenance reasons. 


PRODUCTION BRIEFING 


Bristol Aircraft, Ltd.’s latest diversifi- 
cation move is a contract with Lotus 
Engineering, Ltd., Waltham Cross, 





I-ngland, to supply glass fiber bodies for 


the Lotus Elite sports car. Production, 
by Bristol’s Plastics Department, is ex- 
pected to reach 25 units per month. 


Kollsman Instrument Corp., Elm- 
hurst, N. Y., will build automatic and 
semiautomatic testers for the Kollsman 
astro compass systems on Boeing B-52 
bombers under a $12,105,000 Air Force 
contract. The automatic unit checks 
compass systems installed in aircraft, 
and the semiautomatic tester is used at 
maintenance depots. 


Zenith Plastics Co., Gardena, Calif., 
will develop and produce bomb-naviga- 
tion-missile guidance radomes for the 
North American B-70 under a $1 mil- 
lion contract from North American. 
Production will take place at the com- 
pany’s Gardena facility. 


Westinghouse Electric Corp.’s air- 
craft equipment department, Lima, 
OUhio, has received a $250,000 contract 
to build static inverters for the Lock- 
heed JetStar executive transport. ‘Three 
of the inverters, rated at 3 kva., will be 
installed in each aircraft. 


Lockheed Aircraft’s Georgia Division 
has received a $5 million contract to 
convert 12 B-47 bombers to QB-47 
pilotless drones for use in evaluating 
North American continental defense 
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systems. Two QB-47 drones already arc 
in flight test at Air Proving Ground 
Center, Eglin AFB, under a previous 
program. The 12 additional drones will 
be delivered to Eglin at the rate of 
one a month beginning next spring 
The drones land and take off under 
ground control and are controlled in 
flight by director aircraft. 


Purolator Products, Inc., Rahway, 
N. J., will produce 250 aviation filter 
designs for U.S. Air Force during 1960 
The order, from the Directorate of 
Procurement and Production, ‘Tinker 
AFB, Okla., cover more than 1.5 million 
units; contracts total $800,000. 





Ferranti, Ltd., Edinburgh, Scotland, 
xpanded its inertial guidance labora- 
tory with a 17,500 sq. ft. addition. The 
1ew facility, an ultra-clean area, will be 
sed to produce floated rate integrated 
ros, built under license from Kearfott 
and other inertial system compo- 


ents. 


All American Engineering Co., Wil- 
ington, Del., will develop the mainte- 
ince hoist system for the North Ameri- 
in B-70 bomber under $50,000 Phase 
contract from North American. Sys- 

tem will employ All American’s Model 
| electric winch, which weighs 50 Ib., 
nd hoists 4,500 Ib. 





“Ultraminiature Circuitry" from Texas 
Instruments Incorporated, Dallas. 


Product of Dallas Brains in Electronics 


Complete semiconductor solid circuits 


contained within, and as integral parts 


of, tiny semiconductor material wafers, represent an approach to the ultimate 


in miniaturizing electronic circuits for 


industrial applications. This brand-n 
one of the recent “break-throughs 
effort, backed up by fast-stepping pri 


Brainpower and scientific initiative 


laboratories of Texas Instruments, \ 


Corporation, and other Dallas-based 
frontiers of the electronic industry 


be the backbone of tomorrow’s busin 


To Sell and Service 
— The Dallas Southwest 
— The National Market 


Dallas’ magnetism for brain- 
power, and its favorable environ 
ment for advanced scientific re- 
gearch as typified by The Gradu 
ate Research Center at SMU. are 
major reasons why any 
interested in « ds the 
full Dallas 


relocation or expansion plans 


fectronics nee 


tory before making 





City 


Please send me Facts on Dallas’ Dep 
limate 


Cc 
mpany Name 
Firm 


Address 


space vehicles, computers, and many 

dvance in electronic progress is just 
nrieved by Dallas electronic research 
ction organizations. 


wcentrated in the advanced research 
ro, Collins Radio, Ling-Altec, Alpha 


companies are constantly expanding the 
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ss advances. 
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Industrial Dallas, Inc. 
Dept. A-1, 1101 Commerce St., Dallas, Texas 
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The four-ton H-16, first in 
Vertol’s series of turbine- 
powered helicopters, flown 
in 1955. 














The H-21D research aircraft 
equipped with two GE T-58 
turbo-shaft engines, flown 


in 1957. 











The Veftol 105 with two 
Lycoming T-53 engines used 
in the test programs, flown 


in 1957. 











es : : Why Vertol leads 
: v5 3 in turbine helicopter 


design and development 


Steady progress in technology has advanced this versatile 


air vehicle, the helicopter, to the threshold of a new era of 


litre 


usefulness. It is the era of the turbine-powered transport 


helicopter designed for improved battlefield mobility and 





eae settinseeenenEIS logistical support of combat elements and missile systems. 
and for all-weather, day-night operations in military or 
commercial service. 

Vertol has been and is today at the forefront in progress to- 
ward this new achievement. Among the first to recognize that 
turbine power would vastly improve performance, capacity 
and versatility, Vertol also is a leader in research and de- 
velopment on new designs incorporating these powerplants. 

The result of many years of work in this field is the Vertol 
107, first member of an entirely new generation of multi- 
turbine helicopters destined to play vital roles in short-range 
transportation throughout the world. It is now being produced 
for the U.S. Army as the YHC-1A. The “107” can be adapted 
to an almost limitless variety of functions without altering 
basic design. Its built-in growth potentiality has already 
resulted in a decision by the U.S. Military to procure a larger, 
more powerful version of the 107 type from Vertol. This growth 


also assures a steady future progression of helicopters of 


greater performance, load-carrying ability and versatility. 
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ARMCO STEELS/for Aircraft and Missiles 


FOR THOSE LITTLE PARTS WITH BIG JOBS 
ARMCO 17-4 PH, 17-7 PH, 
PH 15-7 Mo STAINLESS STEELS 









































For bolts, rivets, shafts, gears, springs, valves, hydraulic units, guidance 
components, and the thousand and one vital parts of aircraft and missiles 
that must operate with maximum reliability, Armco’s Precipitation-Hard- 
ening Stainless Steels offer: 

Unusually high strength weight ratios up to 1000 F 

Good corrosion resistance 

Excellent fabricating properties 

Availability in practically all commercial forms 





For complete information on these special Armco Stainless Steels that 
are providing design and production advantages in both missile and aircraft 
manufacture, write Armco Steel Corporation, 3289 Curtis Street, Mid- 
dletown, Ohio. 


ARMCO STEEL 


Armco Division + Sheffield Division * The National Supply Company * Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 








NEW AVIATION PRODUCTS 





Air Compressor for Pershing 


« sie sD 


Support 


Air compressor delivers 12 cfm. at 3,000 psi. as part of the ground support equipment for 
the Army’s Pershing solid propellant missile. Adaptable to electric or hydraulic motor 
drive, the four stage 90 deg. V-shape compressor was developed by Stratos Division of 
Fairchild Engine & Aircraft Corp. The 30 Ib. unit is undergoing tests at the Research 
and Development Laboratories, Ft. Belvoir, Va. 


Angular Accelerometer 


Angular force balance accelerometer 
measures pitch, roll and yaw accelera- 


tions in missile and aircraft flight dy- 


namics. Another application is mea* 
uring wind gust loads on oscillating 
radar antennas. 

The accelerometer acts as a sub- 
miniature servo system responsive to in- 
put angular acceleration about the sen- 


sitive axis. The basic accelerometer 
consists of a seismic system and asso- 
ciates a position-error detector, a_re- 
storing mechanism, and a servo error 
signal amplifier. All electronics and 
seismic systems are enclosed in a her- 
metically sealed dome 3.7 in. in diam- 
eter by 3.7 in. high which weighs 2 Ib. 

Donner Scientific Co., Concord, 
Calif. 
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Acceleration Integration Switch 


Mechanical integrating switch fu 
tions as a product of acceleration 
time in switching for arming warhea 
programing missile control functi 
and thrust control. 

A normally closed monitoring sv 
signals the start of the integration | 
ess which at a given velocity, expr 
as a product of g and time, clos 
normally open switch. Operating ran 
are 10 to 25 g-seconds over a detect 
input of 5-20g, with a maximum of 
consecutive g inputs within a gi 
range. 

Holding device is incorporated to 
overcome the earth’s gravitational field 
and prevents integration below pr 
scribed levels. The Model 2357A 
switch is filled with inert gas, hermet- 


ically sealed, and has solder terminals. 
Giannini Controls Corp., 918 E. 
Green St., Pasadena, Calif. 


Viton O-Rings 


Viton O-rings, designed for jet engine 
fuel systems, are effective to tempera- 
tures above 500F. 

The SR 270-70 rings offer resistance 
to compression set and ozone resistance. 
Rings are stocked in standard sizes and 
special sizes are available on request. 

Stillman Rubber Co., 5811 Marilyn 
Ave., Culver City, Calif. 


Floated Rate Gyro 


Single degree of freedom floated rate 
gyroscope achieves vibration and shock 
isolation by flotation of the gimbal 
structure. 

4 synchronous hysteresis motor 
powers the rotor which is mounted on 
angular contact preloaded _ bearings. 
Raceways ground integral with the shaft 


provide stiffness and life in excess of 
1,000 hr. Variable reluctance microsysn 
pickoff with high signal-to-noise ratio 
measures the angular deflection. Damp- 
ing coefficients can be readily varied 
over a wide range to meet individual 
specifications. 

Whittaker Gyro Division, Telecom- 
puting Corp., 16217 Lindbergh St., 
Van Nuys, Calif. 


In-Line Pressure Switch 


Pressure switch, designed for hydrau- 
lic, fuel and pneumatic systems, utilizes 
a piston-type pressure sensor. 

Series 102000 pressure switch is un- 
affected by jarring or vibration. A com- 
pression point controls the point of 
actuation and may be adjusted exter- 
nally to accommodate minor changes. 
Standard units with } in. male pipe 
pressure connection and 4 in. male pipe 
electrical conduit connection are avail- 
able from 50 to 3,500 psi. The 2 oz. 
valves are 3 in. long and will operate 
from —65 to +165F with an electrical 
rating of 15 amps at 120 v.d.c. 

Fisher Controls Inc., 1928 Lincoln 
Blvd., Santa Monica, Calif. 
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covering the 


spectrum 
from the near to the far 


Infrared at ITT includes complete detection 
systems as well as basic components 


INFRARED is today, as it has been for a number of years, one] 
of the “hottest” activities at ITT. 

ITT Laboratories is equipped to design and develop new 
ideas in generation, transmission, detection, and utilization of 
infrared radiation. 

ITT has made many important contributions in IR techniques 
—not only from one end of the spectrum to the other, but from 


simple devices for viewing objects in the dark to air-to-air 
search-track and tracking of satellites in orbit. 


ITT’s advanced position in the IR systems field is founded 


on its broad experience in basic IR components, such as 
lead telluride, doped germanium, and indium antimonide 
detectors; black-body radiation sources; image converter, 
photo-multiplier, and Iatron® direct-view storage tubes 
for display of IR information. 

For increased detector efficiency, ITT has developed 
a full line of coolers, including cryostats for gaseous 
nitrogen, recirculating liquid nitrogen coolers, and 
liquid nitrogen dispensers that will cool cells for many 
hours—even after more than a day in storage. ITT also 
supplies component and system test equipment. 

Whether infrared requirements are commercial or 
reach into the most sophisticated areas of military 
electronics, ITT’s complete research and manufac- 
turing facilities can meet the need. 

For information on “‘active’’ or “‘passive”’ 
infrared systems, write ITT, 67 Broad Street, 
New York 4, N. Y. 


Satellite Tracker 
developed by 
ITT Laboratories 


Among the infrared 
research activities at 
ITT Laboratories 


PRE-LAUNCH GUIDANCE 
SURVEILLANCE 
RECONNAISSANCE 
AIR-TO-AIR SEARCH 
AIR-TO-AIR SEARCH-TRACK 
JET AIRCRAFT DETECTION 
SATELLITE TRACKING. 
AIRBORNE MAPPING 
FIRE CONTROL 
TEMPERATURE CONTROL 
MEDICAL ELECTRONICS 
COMMUNICATION SYSTEMS 
CRYOGENICS 
IR MASERS 


. . . the largest American-owned world-wide 
electronic and telecommunication enterprise, 
with 101 research and manufacturing units, 14 
operating companies and 130,000 employees. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad Street, New York 4, N.Y. 


ITT COMPONENTS DIVISION « 
AIRMATIC SYSTEMS CORPORA 


TT FEDERAL DIVISION * ITT INDUSTRIAL PRODUCTS DIVISION * ITT LABORATORIES « INTELEX SYSTEMS INCORPORATED 
ON * KELLOGG SWITCHBOARD AND SUPPLY COMPANY * ROYAL ELECTRIC CORPORATION * AMERICAN CABLE & RADIO 


CORPORATION * FEDERAL ELECTRIC CORPORATION * ITT COMMUNICATION SYSTEMS, INC. * INTERNATIONAL ELECTRIC CORPORATION * INTERNATIONAL 
STANDARD ELECTRIC CORPORATION * LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES’ 
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Moon Shot Indicates Soviet Guidance Gain 


Los Angeles—Study of the orbit of 
Russia’s successful lunar impact vehicle 
indicates that it probably had a substan- 
tially better guidance and control sys- 
tem than the earlier unsuccessful 
Mechta, Dr. Samuel Herrick of Univer- 
sity of California-Los Angeles told 
AvIATION WEEK at a symposium on 
Frontiers of Science and Engineering 
cosponsored by the University and Insti- 
tute of the Aeronautical Sciences. 

Dr. Herrick, who is professor of as- 
tronomy and principal astrodynamicist 
for Aeronutronic Division of Ford 
Motor Co., said duration of the vehicle’s 
flight indicates the Soviets did not use 
a trajectory offering some degree of 
automatic compensation for velocity 
errors as they did with Mechta. Velocity 
error compensation occurs in trajectories 
with a duration from about 32 to 34 hr. 
Duration of the Lunik flight was 38 hr. 
15 min. from the moment of payload 
separation at an altitude of 44,741 mi. 

More than 700 scientists and engi- 
neers heard Dr. Herrick discuss the 
mechanism of velocity compensation. 
For the proper range of velocities com- 
pensation is almost exact if the vehicle 
is orbiting about the earth in the same 
direction as the moon. If velocity is 
slightly low, tightest orbit curvature will 
occur earlier, causing the vehicle to in- 
tercept the moon track farther down- 
stream. Increased time of flight to the 
moon track allows the moon to progress 
farther in its orbit, compensating for 
the error and establishing a new inter- 
cept point. Reverse compensation oc- 
curs if velocity is slightly high. 

Dr. Herrick stressed the need for 
more effort to obtain data useful to 
space flight itself and suggested that 
projects designed to yield information 
for other applications be postponed. 


Permanent Base 


Dr. Herrick contended that the at- 
tempt to create a permanent lunar base 
should be made on the first manned 
flight to the moon as the ability to 
maintain a small lunar colony will be 
achieved earlier than the ability to make 
a round trip. Some loss of life can be 
expected, as in all pioneering and colo- 
nizing efforts on earth, he claimed. 

Major problems in astromechanics 
cited by Dr. Herrick are those associated 
with spot landings on the moon and 
planets and with interception of vehi- 
cles in space, particularly in rescue oper- 
ations. With present control tech- 
niques and understanding of the space 
environment it is impossible to guaran- 
tee a landing upon the moon within 
100 mi. of a specific objective. 

“Interception of satellites requires the 
most careful trajectory determination 


AVIATION WEEK, October 12, 1959 


uique which is now being applied with 
ll-engineered production equipment. 
e Greater ingenuity in low temperature 
<periments and impressive improve- 
ents in experimental use of liquid 
lium and hydrogen. 
Key research areas he listed were: 
e Diffusion and mobility of free radical 
pecies as functions of environment and 
nperature. 
e Role of free radicals in catalysis. 
e Exploration of new chemical com- 
ounds. 
e Relation of heat transfer 
lical transfer in combustion. 
¢ Development of free radical thermo- 
namics or steady states of non-equili- 
um systems. 
e Precise calculation of optical and elec- 
n spin resonance spectra. 
e Further attempts to stabilize metast- 
inert atoms and studies of how to 
ver energy in non-radiative transis- 


for several circumnavigations of th 
earth with the principal corrective 
thrust applied one-half period befor 
contact,” he said. In rescue mission 
time available mav be inadequate fo 
this careful navigation. 

Interplanetary vehicles 
thrust propulsion will require more pr 
cise navigation, rather than Jess precis« 
as has sometimes been assumed. 

“In general, precision methods wil 
both increase payloads and diminisl 
costs whatever the state of the art 
astromechanics mav be,” Dr. Herri 
said. “In this area, we are engaged in 
more subtle race with the Russian 
than that involving mere priority 
landings on the moon or planets. ‘Th 
race will be a much closer contest tha 
most, and its outcome will be a det 
mining factor in the exploratory exp 
tions of the near future.” 

Progress in research with free radic 
was attributed at least partly to th 
creased number of physicists working i 
the field by James W. Mover of Gener 
Electric’s Technical and Militarv Pla 
ning Operation. Moyer termed mu 
of the optimism about the utility 
free radicals as space vehicle propellant 
“almost irresponsible.” However, a 
tential for storing large amounts of « 
ergy in a small package does exist, 
said. 

Two technological factors in recent 
advances are: 

e Electron spin resonance research tech 


using lov 


and free 


Production Problems 


Moyer said that as much has been 
omplished in the field of free radicals 
ring the past five years as was accom- 
ished in the preceding 30 years. He at- 
ributed this largely to the three-year 
rogram in free radicals run by Bureau 
f Standards which ended recently. Pro- 
iction problems yet to be solved deal 
th stabilization rather than formation 
f the radicals. Studies to date have not 
cen oriented toward optimum proc- 


Juno Il Gives Bermuda Fix 
Juno II rocket launched from Cape Canaveral Aug. 14 ejected two 35-million-candlepower 
flares after second stage fired 600 mi. above the Atlantic so ground cameras could triangulate 


for an accurate fix on Bermuda. The island’s chart position was relocated 400 ft. Ballistic 
cameras at Langley AFB, Va., Otis AFB, Mass., and Bermuda tracked the missile, photo- 
graphing the flares simultaneously on a remote signal fro1a Canaveral. Reverse print shows 
Juno II second stage firing (right circle) and the two flares (left circle). Broken lines were 
added to show missile trajectory. Short streaks are star tracks. 
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400 CYCLE POWER 
GENERATION 
AND DISTRIBUTION 
SYSTEMS... 


for faster, 

more accurate 
research and 
production testing 

















For precision testing of 400 cycle electronic assemblies, the The 3- or 4-wire bus duct is available in re-usable sections 
new, exclusive Westinghouse high-frequency bus duct dry- up to 10 ft long. Plug-ins (up to four per 10-ft section) can be 
type transformers and central generator system will power connected or disconnected instantly, without de-energizing 
thousands of square feet of production and laboratory space the circuit. Angles, crossovers and offsets give complete 
efficiently and easily. flexibility for tight, space-saving installation. Simple section 
Westinghouse 400 cycle power systems are especially de- connectors permit easy separation for rerouting, modification 
signed for use in laboratories, for production lines or opera- and expansion. 
tional areas, for radar sites, and for modern airport power 
facilities. Minimum voltage drop, low line impedance, and The built-to-order, heavy-duty generator and 400 cycle 
precise power supply are assured. dry-type distri} yn transformers are completely tested and 
This new Westinghouse system has many advantages over matched with the duct installation to keep system-wide 
cable/conduit or multiple M-G set methods. impedance and tage drops at the lowest possible level. 
For example: at 200 amps—the voltage drop in 100 ft is only 


® Provides economy and flexibility for installation, re- € : 
0.625—not the 7 volts of other systems. 


arrangement and expansion. 
® Permits closer voltage and frequency regulation. 
® Permits single and/or 3-phase load take-offs. Take advant f the Westinghouse ability to design and 
® Requires much less maintenance and provides greater over- install a systen high-frequency power generation and dis- 
all plant efficiency tribution to fit ur needs. Contact your local sales engineer 


®@ Saves space in power line runs and at test stations. or write: Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-92035 


© Eliminates wave distortion from stray radio frequencies. 3 Gateway Cent 


you CAN BE SURE...1F ITS Westi ng ouse 


S TV FRIDAYS 


WATCH “WESTINGHOUSE LUCILLE BALL-DES!i ARNAZ SHOWS 
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esses or high efficiency. Some less ener- 
getic species, such as ethyl radicals, have 
been stored for many days at liquid 
nitrogen temperatures, but liquid hel- 
ium temperatures will be needed to 
store nitrogen and hydrogen radicals. 

Trends in the development of mili- 
tary aircraft were outlined in a report by 
Edward H. Heinemann, vice president, 
Engineering Combat Aircraft Systems, 
Douglas Aircraft Co. Heinemann point- 
ed out that progress in military aircraft 
development must now be matched to 
what is practical rather than to what is 
possible. Technological advances have 
become possible, he said, which are not 
feasible economically because of de- 
clining interest in military aircraft. 

Heinemann noted that by 1960 
weight of fighter aircraft will be approxi- 
mately 100% over the 1945 average. 
Fighters now are under development 
which will weigh 300% of the 1945 fig- 
ure. This trend reflects ever-increasing 
demands for more speed, range, and 
military loads and suggests a re-evalua- 
tion of the manned fighter aircraft mis- 
sion, he added. 

Significant trends can be noted in 
the way the weight breakdown of air- 
craft has varied since 1945. Structural 
weight has remained steady at some- 
what over 30% of gross weight. Ap- 
parently, progress in materials and struc- 
tural-efficiency has exactly matched the 
penalty caused by thinner wings and 
sweepback for high speed flight. Pro- 


BE AE WAVER 
feel ul 


portionally, weight of powerplant and 
military load has steadily decreased. 
Military load reduction is largely the 
result of improvement in nuclear 
weapons. 

Avionics fraction of military load has 
remained about constant—increase in 
avionics weight just keeping up with 
over-all weight trends. Heinemann said 
“further improvements in performance 
should not be made at the expense of 
increased aircraft attrition due to high 
landing speeds. This already is a major 
clement in the defense cost picture.” 

Steadily increasing landing speeds 
have been accompanied by a trend to- 
ward higher landing accident rates. Em- 
phasis on low speed performance is 
needed not only for safety but as a way 
of shortening runways requirements. 
Pure STOL aircraft would be provided 
for limited war situations. 

“Maximum application of conven- 
tional high lift devices such as full span 
slats, flaps, and such boundary layer 
control as may be obtained from engine 
bleed air will give considerably improved 
lift. A full scale attack on this prob- 
lem utilizing very large quantities of 
flowing air for supercircnlation could 
lead to further large gains. ‘The system 
might require that a substantial portion 
of the wing volume be used for air 
ducts and large volumetric penalties 
would tend to offset the lift gains. Spe- 
cial air sources are also required. How- 
ever, bypass or turbofan engines offer 


457 WEST FORT ST. 
DETROIT 26, MICH. 
TWX DE899 WO 3-7913 


Titan Engines Displayed for First Time 


Two first-stage engines for the Air Force-Martin Titan intercontinental ballistic missile 
developed by Aerojet-General were publicly displayed for the first time at the Air Force 
Assn. annual convention in Miami Beach, Fla. Combined thrust of the engires is rated 
at 300,000 Ib. by Aerojet-General. 
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HI-LOK IS BEING ASSEMBLED UNDER WING RIB IN 
EXTREMELY TIGHT QUARTERS USING A HI-LOK 20° 
RATCHET WRENCH ATTACHMENT AND KELLER AIR 


MOTOR 


WRENCHING END OF HI-LOK COLLAR AUTO- 
MATICALLY TORQUES-OFF WHEN DESIGN PRELOAD 
CONDITION IS ATTAINED DURING ASSEMBLY. 
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MINIMUM TOOL CLEARANCE CONDITIONS ON 
STIFFENERS IN WING FRONT SPAR ARE EASILY MET 
WITH HI-LOK ADAPTOR TOOLING COMBINED WITH 
INGERSOLL-RAND AIR MOTOR. 


’ 
RELISTS TTT 


T TOOLING IN PLANK SPLICE OF ELECTRA “WET WING 


» 


HI-LOK IS BEING INSTALLED WITH LIGHTW 


AUTOMATION OF FASTENER 
INSTALLATION SPEEDS 
ELECTRA ASSEMBLY TIME 


Automatic assembly of high strength Hi-Loks up to 45 per 
minute, is one of many producibility factors which enables 
Lockheed to produce a finished Electra in only 88 days. 


The Hi-Lok, because of its collar torque-off feature to auto- 
matically obtain a preload consistent within +10%, is 
installed quickly and quietly with standard high speed air 
drivers. Torque wrench inspection is eliminated. 
Manufactured in standard and precision tolerances for in- 
terference fit hole conditions, Hi-Loks come in a variety 
of material combinations where temperature resistance, 
high strength and weight reduction are design factors. 


Contact your Engineering Standards Group for complete data on 


the new Hi-Lok fastene or write to us. 


TRADEMARK REGISTERED, U. S. AND FOREIGN PATENTS APPLIED FOR 
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A Salute to Aerojet-General... 
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Sounding Rocket Ascends From Air-Dropped Launcher 
Air Force weather sounding rocket designed to measure atmospheric conditions up to 200,000 ft. (AW Sept. 15, 1958, p. 34) is launched 
from the bomb bay of a Martin RB-57 at 20,000 ft. The rocket permits gathering of high-altitude weather data over geographical areas 
where ground launching of weather rockets or balloons is not feasible. Sequence shows: 1—launching; 2—deceleration as drag parachute is 
ejected; 3—deployment of three stabilization parachutes; 4 and 5—stabilization as open-end launcher tube hangs vertically beneath clover- 
leaf chute cluster; 6—ignition of rocket, and 7—ascent of sounding rocket through unobstructed opening between parachutes. Convair 
(Pomona) Division of General Dynamics Corp. developed the roc ketsonde for ARDC in association with Aerial Reconnaissance Laboratory. 


good posibilities for some applications,” 
Dr. Heinemann said. 

Regarding engines for VTOL air- 
craft, Dr. Heinemann noted that mini- 
mum weight per pound of thrust occurs 
in a 3,000 to 5,000 Ib. thrust category. 

“Increasing weight at higher thrusts 
is due to the action of the square-cube 
law, which states that thrust should 
vary as the square of the diameter and 
weight as the cube of diameter,” he 
explained. 

At very low thrust, this law is modi- 
fied by certain fixed weight accessories 
and by manufacturing limitations. Use 
of multiple small engines is an attrac- 
tive safety feature permitting engine-out 
operation. Propulsion cost is not neces- 
sarily increased by use of multiple small 
engines since engines in the 5,000 Ib. 
to 15,000 Ib. category tend to cost ap- 
proximately the same per pound of 
thrust. 

An aspect of power selection for 
VTOL aircraft is that a gas turbine ac- 
counts for only about 10% of gross 
weight in optimum configurations. 
Other propulsion equipment accounts 
for over 20% while about 35% is made 
up of structure and equipment. Be- 
cause the gas turbine is such a small 
part of gross weight for VTOL aircraft, 
payload cannot be much improved by 
improvements in the weight-to-thrust 
ratio of the engine. From this type of 
data, Dr. Heinemann concludes that as 
far as engines are concerned, VTOL 
aircraft might just as well be built now, 
rather than build them five to 10 years 
in the future. 

“This is not true necessarily for 
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se of improvements to existing weapon 


other types of VTOL aircraft, such 
stems. Modernization of equipment 


jet lift fighters where engine and fue 
weight make up a larger proportion of nd weapons should substantially pro- 
gross weight,”” he continued. long effectiveness of aircraft. Multi- 

Weapon characteristics have alwa mission capability can be supplied by 
influenced design of the carrying ai ise of alternate types of equipment 
craft. With rapid increase in the effe: vith a single airframe. He also noted 
tive range of missiles, Dr. Heineman the desirability of supplying a single 
predicts that a reduction in performan¢ basic airframe type to more than one 
of the carrying aircraft will be accept- military service. Both of these ap- 
able. proaches permit greater production 

In consideration of a long lead ti juantities, lower unit cost and there- 
to develop and produce new types fore more units for a fixed expenditure 
aircraft, Dr. Heinemann suggests great of dollars, he said. 





ATTITUDE 


MOTORS 











=e 








British Propose Compact Black Knight/Blue Streak 
British Blue Streak booster topped with Black Knight satellite vehicle (left) will require 
one-stage extension to Blue Streak missile service tower (AW Sept. 14, p. 108). Use of a 


more compact Black Knight engine (right) on Blue Streak booster (center) would eliminate 
need to alter the service tower. 
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Everywhere Hughes ms and missiles are 
employed, Hughes Field Engineers insure maximum 
utilization and field performance. 


for the space age 


Operating with accuracy at speeds far beyond man’s 
ability to reason and act, the control systems pro- 
duced by Hughes-E! Segundo are blazing new trails 
in the state of the art. 

Recognized as the leader in airborne control sys- 
tems, Hughes is responsible for the controls in our 
most advanced weapons systems. And, today, 
Hughes engineers and scientists are expediting work 
on even more advanced systems which will help 
carry man on his first probes into space. 


This work demands engineers of special ability, who 
are capable of translating theory into hardware of 
fantastic accuracy and dependability. A large share 
of engineering time at Hughes El Segundo is spent 
in the continuing development of these systems... 
and in the development of equipment and methods 
to support the program. 


The systems philosophy is characteristic of all 
Hughes activities...covering the spectrum of 
electronic progress: space vehicles, plastics, nuclear 
electronics, infrared devices, advanced data proc- 
essing and display systems, microwaves, global 
communications, ballistics missiles and many 


Creating a : 
new world with 
ELECTRONICS |! 


Developing new semiconductor materials, 
physicists at the Semiconductor Division of Hughes 
Products utilize highly advanced techniques. 


others. These activities provide stimulating outlets 
for creative engineering talents. 

Hughes Products, the commercial activity of 
Hughes, has assignments for imaginative engineers 
in several areas of research in semiconductor mate- 
rials and electron tubes. 

The great variety of advanced projects...the 
stability stemming from a position of leadership 
..-and Hughes engineering-orientation creates an 
ideal environment for the engineer or scientist in- 
terested in advancing his professional status. 





Newly institu rams at Hughes have created immediate openings 


rs experienced in the following areas: 


Communications 

Thin Films 

Microwave Tubes 

Plasma Physics Circuit Design & Evaluation 
Field Engineering Systems Design & Analysis 
Quartz Crystal Filters Semiconductor Circuit Des. 


Logical Design 
Digital Computers 
Infrared 


Write in confidence to Mr. Wally Peterson 
Hughes General Offices, Bldg. 6-A10, Culver City, Calif. 
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HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, Fullerton, Newport Beach, 
Malibu and Los Angeles, California 


Tucson, Arizona 


© 1959; HUGHES AIRCRAFT COMPANY 








BUSINESS FLYING 





Use of Plastics Increasing in Lightplanes 


ee 
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COMPRESSED AIR is blown for one minute over panel to cool it, after forming process. 


PROCESS entailed holding panel in form for 45 sec. at 900F. Part is then trimmed. 


By Erwin J. Bulban 


Dallas, Tex.—Trend toward an in. 
creasing use of plastics on production 
business aircraft points to a significant 
market future for the industrial plastics 
industry in this area. 

How large this future will be de- 
pends on the rate that the industrial 
plastics plants make suitable materials 
available to business aircraft manufac- 
turers and how soon the latters’ engi- 
neers complete evaluation of their 
characteristics, aircraft industry experts 
indicate. 

Right now, according to a top engi- 
neer with one of the “Big Three” busi- 
ness aircraft manufacturers, the ‘“‘stiff- 
ness” of plastics is not great enough to 
make it superior to aluminum. In other 
words, plastics are too heavy at the 
present stage of development to com- 
pare favorably with the lighter gages 
of aluminum that can be used, he feels. 

Another factor is cost. For the qual- 
ity of plastic the aircraft engineer would 
use in structural members, material 
would cost something like 90 cents a 
pound, compared with approximately 
50 cents a pound for aluminum. 


Structural Purposes 


As these deficiencies are overcome 
and the engineering properties of plas- 
tics are better understood, they can be 
used at an increasing rate for struc- 
tural purposes, the engineer indicated. 
With the present state of the art, cost 
saving can be made by using plastic in 
tooling rather than using the material 
in the airplane itself. 

Some indication of the strides being 
made in this field can be garnered from 
Cessna’s experience thus far, as shown 
in the accompanying photos. Similar 
work is being done by the other busi- 
ness and utility aircraft manufacturers. 
With the industry now turning out 
some 6,500 airplanes annually, even the 
current use of these materials is impres- 
sive—with advent of their use in struc- 
ural members, the market increase 
would be on an order of magnitude. 

How much so is difficult to predict. 
According to J. H. Gerteis, chief engi- 
neer, Ccssna’s Commercial Division, 
the company’s engineers feel that they 
certainly have not reached any limit 
regarding the use of plastics in aircraft 
and th have a continuing research 
progran: on fabricating additional com- 
ponents. This research extends to the- 
oretica! airplane desigws which have all, 
or mejor, assemblies fabricated from 


* 
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PARTS DISPLAYED here include: (1) helicopter instrument panel 
(2) 310 instrument panel (3) 310 instrument panel (4) 180 circuit 
breaker covers (5) 182 instrument panel (6) 172 panel cover (7) 
310 window trim (8) 310 cabin air inlet (9) 310 arm rest (10) 310 
seat back (11) 172 glove box door (12) 310 rear window trim (13) 
310 console covers (14) 310 console covers (15) instrument panel 
glare shield (16) 310 door window trim (17) 310 trimstrips (18) 
310 pedestal cover (19) 310 trim tab cover (20) 182 bungee cover 


. 


(21) 310 seat light covers (22) 310 seat light covers (23) 310 
switch cover (24) 310 door pull cover (25) helicopter panel (26) 
310 radio dust cover (27) 172 map light cover (28) 172 rudder fair- 
ing (29) 172 side panel (30) 182 shock panel cover (31) 182 side 
panel (32) 310 fuel selector valve cover (33) 175 instrument and 
shock panel cover (34) 182 instrument and shock panel cover (35) 
trim tab wheel (36) phenolic filler blocks. Cessna uses plastics 
to permit easier forming of difficult contours than would aluminum. 





OTHER plastic uses involve: (1) 150 dorsal fin (2) 182 carburetor 
air inlet (3) 172 rotating beacon tip (4) 310 carburetor airbox 
adapter (5) 182 rotating beacon tip (6) 182 strut fairing (7) heli- 
copter fan (8) 310 fin-leading edge (9) 182 strut fairing (10) 310 
wing tank nose cap (11) 310 wing fillet (12) 310 rudder pedal cover 
(13) helicopter landing light bracket (14) 310 tee adapter (15) 310 
bulkhead adapter (16) 310 bulkhead adapter (17) 310 elevator tip 
(18) 310 carburetor air blast tube (19) helicopter supercharger cover 
(20) 310 tail cone (21) 310 arm rest (22) 310 bulkhead adapter 
(23) 182 stabilizer tip (24) 182 fin tip (25) helicopter light bracket 
(26) 310 stabilizer tip (27) 310 fin tip (28) 310 wing tank rear 
cone (29) bulkhead adapter (30) 310 plenum chamber (31) 310 
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elbow adapter (32) 182 carburetor air adapter (33) helicopter sta- 


bilizer tips (34) 310 cabin air inlet (35) 310 plenum end (36) 310 


Y adapter (37) 310 adapter (38) Wemac valve adapter (39) heli- 
copter antennae bracket (40) 310 pitot tube bracket (41) 310 
42) 310 air tee adapter (43) 310 rotating 
beacon mount (44) 310 air tube cover (45) 310 rotating beacon 
mount (46) 310 switch cover (47) 310 rudder tip (48) 310 glide 
slope antenna bracket (49) wire cover (50) 310 bulkhead adapter 
(51) 310 bulkhead adapter (52) 310 Y adapter (53) 310 chain guard 
(54) 310 fuel selector valve cover (55) helicopter landing light 
bracket (56) window trim (57) 310 wire cover (58) 310 stiffener 
(59) wing inlet air adapter (60) 310 nose air inlet adapter. 


Wemac valve cover 
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-81A CONTROL UNIT 


arc’s NEW crysTaL CONTROLLED 
TYPE 15F VHF/VOR/LOC SYSTEM 


CERTIFIED TO FAA TSO'S C-36, C-38, AND C-40 CATEGORY A 


This is the latest development in the ARC line of VOR/LOC 

systems. The Type 15F system was designed using the R-34A, 

ARC’s new crystal-controlled receiver. Combining this unit with 

the new B-i3A-1 Converter and the proven units of previous 

Type 15 systems, ARC offers you greater ease of operation with 

increased sensitivity and improved selectivity. The 15F gives you 

“é full coverage of all VOR/LOC navigational frequencies from 

108.0 through 117.9 me plus communication frequencies between 

To retrofit your earlier model Type 15 sy 118.0 and 126.9 mc. See this new equipment at your ARC 


Simply replace the tunable receiver 


R-34A and install the new frequency ele ' dealer now. 
Dependable Airborne Electronic Equipment Since 1928 


fivcraft Radio Corporation soonron, n. 3. 


OMNI LOC RECEIVERS + COURSE DIRECTORS + AUTOMATIC DIRECTION FINDERS - 360 CHANNEL VHF TRANSMITTER-RECEIVERS + GLIDE SLOPE AND 
MARKER BEACON RECEIVERS - 10-CHANNEL ISOLATION AMPLIFIERS - INTERPHONE AMPLIFIERS - CABIN AUDIO AMPLIFIERS - OMNIRANGE SIGNAL 
GENERATORS AND STANDARD COURSE CHECKERS - 900-2100 MC SIGNAL GENERATORS - UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS). 





plastic, he notes, including cost analyses. 

Major effort now is studying new 
areas where they can be used, particu- 
larly lightweight high-strength applica- 
tions. Needed are plastics that can be 
easily tooled and formed. 

This is evidenced in the direction 
the company has gone thus far on a 
production basis. Currently some 96 
separate parts for Cessna business air- 
craft are made of Fiberglas. Sheets are 
used, pre-impregnated with polyester- 
resin, reinforced with dry Fiberglas 
sheets. Five lavers of sheets are used— 
three dry reinforcement sheets, alter- 
nated with two impregnated sheets. 

Some components, notably instru- 
ment panels, are made from Royalite— 
a copolymer modified with synthetic 
rubber, combining the latter’s elasticity 
with the rigidity of plastic. 

All told, Cessna each month uses 
some 2,000 vd. of pre-impregnated 
Fiberglas and some 60,000 vd. of Royal- 
ite. The company began using these 
materials on a production basis in 1952, 
expanding their applications constantly 
with experience. Practically all plastic 
parts are fabricated in the company’s 
plants—exceptions are the streamlined 
wheel fairings. which are purchased. 

Thus far, the company has experi- 
enced no cost or weight saving in its 
use of plastics, it reports—the materials 
being used primarily because they are 
easier to form in difficult contours and 
because shapes can be made that would 
be practically impossible to handle with 
aluminum. 

These so-called secondarv parts in- 
clude tail cones, wingtips, rudder fair- 
ings, stabilizer tips, dorsal fins and con- 
trol knobs. A recent new application 
is use of foam-type material, as on the 
company’s latest business airplane, the 
Model 210. This aircraft incorporates 
plastic “foaming” in the elevator trail- 
ing edges and the clevator trim tab, 
eliminating need for ribs and reinfore- 
ing of these parts. 

According to Gerteis, experience to 
date has been “only a good beginning” 
and although the material offers much, 
it needs to be developed further by air- 
craft companies. 


PRIVATE LINES 


Soviet parachute jumper  success- 
fully ejected from a jet airplane flying 
at 678 mph., surpassing previous Rus- 
sian test speed of 643 mph., made 











Heli-Coil® Stainless Steel Screw-Lock Insert is easily wound con 


into tapped hole in lightweight aluminum housing. Spring 
tension of the locking coil retains screw securely, meets 
military specifications for locking torque and vibration, 


ED 
How Carrier Corporation 
Saves 40% in weight - 30% in assembly time 
with AAHLM” screw-Lock INSERTS* 


Use of aluminum lightens Carrier refrigeration system 
in Douglas DC-8 Jetliner 





To reduce weight in the refrig- 
eration system designed for air 
conditioning the giant Douglas 
DC-8 Jetliner, Carrier engineers 
used aluminum alloy compressor 
castings. To obtain maximum 
performance and reliability of 
threaded connections exposed to 
heat and vibration encountered 
at 600 mph, they selected the 
Heli-Coil stainless steel wire 
thread, internal locking Screw- 
LOCK Insert. 

The results: design simplified, 
boss areas minimized, weight re- 


duced as much as 40%, lock nuts 
and lock wiring eliminated. Now 
one man assembles the entire 
unit in 30% less time than before 

..and danger of thread failure 
and screw loosening has ended! 


Manufacturers in every field are 
relying on one-piece, stainless 
steel Heli-Coil Screw-LOCK In- 
serts to meet torque and vibra- 
tion specs...protect threads 
against wear, stripping, galling 
and corrosion...save costs, space 
and weight. *Patented 


HELI-COIL CORPORATION 


DANBURY, CONNECTICUT 


ELLE EL CP SS aD aS a a ee ee ee eee 


HELI-COIL CORPORATION, 210 Shelter Rock Lane, Danbury, Connecticut 


I'd like more information on Heli-Coil Screw-LOCK Inserts 


eight years ago. 


$40,000 aerial mineral survey con- 
tract covering Northern Ferry and 
Okanagan Counties has been awarded 
Hunting Geophysical Services of New FIRM 
York by Washington State Conserva- ADDRESS 
tion Dept. Field work is to be com- city __ IONE STATE @ 1500 


pleted this month, reports are to be Nee ww em we em eR Re el eee ee eee 


made next February. IN CANADA: W. R. WATKINS CO., Ltd., 41 Kipling Ave., S., Toronto 18, Ont. 
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GRUMMAN GULFSTREAM (left) and Fairchild F-27 are lined up on ramp at AiResearch Aviation Service Division in Los Angeles. 


Gulfstream Interior Keyed to Acoustics 


By Russell Hawkes 


Los Angeles—AiResearch Aviation 
Service Division here keys design of 
$50,000 nine-place executive interiors 
for the Grumman Gulfstream executive 
transport to thorough acoustical analy- 
sis, careful consideration of the owner’s 
aesthetic tastes, and quick delivery. The 
division has contracts for three installa 
tions and six more good prospects. 

AiResearch, a division of the Garrett 
Corp., is one of the few big modifica 
tion centers installing Gulfstream inte 
riors and avionics which does not hold 
a Grumman distributorship for the air 


EXECUTIVE 
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plane. Grumman delivers the airplanes 
to modification centers bare, even re- 
moving flight instruments, radio equip 
ment used during delivery flight. 

AiResearch Sales Engineer H. f 
Richardson says the practice results in a 
curious customer psychology. In a sense. 
he is buying a pig in a poke since the 
airplane is not finished until the pur 
chase is completed. A sales approach 
must be planned to relieve his sense 
of insecurity about his half-million dol- 
lar investment. 

Speedy completion of the job is a 
vital goal for Aviation Service Division 
An executive transport is an expensive 


tool and buyers are sensitive about 
down-time piled up during the modi- 
fication process. Company officials are 
now quoting an eight-week down-time 
for its modification work. 

AiResearch is about to revise this 
period downward to six weeks and ulti- 
mately it hopes to bring it down to four 
weeks through wider use of prefabri- 
cated assemblies. The most expensive 
part of the Gulfstream completion pro- 
gram is installation of avionics which 
average about $125,000, but the most 
time-consuming part is design and in- 
stallation of interiors 

Instrument panel and avionics jobs 
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INTERIOR for Gulfstream designed by AiResearch includes galley—berthable divan, folding tables, storage cabinets, lavatory. 





MICRO SWITCH Precision Switct 


HONEYWELL 


Roller leaf actuator Leaf type actuator 
for rapid cam or for use where cam 
slide actuation action is infrequent 


Special bend pro- or not rapid 


vides extra-precise i. 3 Lever type actuator 
operation with small for use with low op- 
erating force 
a 


Basic "SM" switches are 
available in over 300 
different variations 


Roller type actuator 
for use with two 
Type "SM" switches 


Leaf type actuvotor 
for use with twoType 
"SM" switches 


Leaf type actuator 
with special bend to 
follow slow-moving 
cams or slides 


Integral leaf actu- 

ator for use with 

slow-moving cams 

and slides 

Roller lever actuator 

Integral roller-leaf for high-speed, low- 
actuator for use friction applications 
with fast moving 
cams and slides 


Ten different ways to actuate 
this small, dependable switch 


ACTUAL SIZE.... Here are ten “SM” subminiature switches equipped with ten different 
integral and auxiliary actuators that contribute to the great versatility 
of these dependable, small switches. For ten years MICRO SWITCH sub- 
miniature switches have been the choice of designers who require switches 
of high electrical capacity which can be mounted in small space. 

For complete information on the MICRO SWITCH lines of subminiature 
and sub-subminiature switches, we invite you to contact your nearby 
MICRO SWITCH branch office, or send for Catalog 63. 





MICRO SWITCH... FREEPORT, ILLINOIS 
A division of Honeywell 


Double turret | Quick connect In Canada: Honeywell Contr mited, Toronto 17, Ontario 


“SM’”’ switches are available 
with these four kinds H Hone y well 
HONEYWELL 


of terminals 
MICRO SWITCH Precision Switches 





New from Clary! 


AN 8-OZ. 
STEPPER MOTOR! 


New unit is small... 
surprisingly low in cost... 


extremely accurate / 


Now from Clary comes a small, lightweight incremental motor 
with extremely high repetitive accuracy. The unit will accept 
consecutive command pulses from either of two independent 
sources in any order, and resulting successive shaft “steps” may 
be continuously clockwise or counter-clockwise, or any random 
combination of the two directions. 


This high-quality motor is a standard shelf item at Clary — the company 
whose long experience, outstanding staff, and complete facilities for 
extreme environmental conditions testing have made it one of the nation’s 
leading manufacturers of automatic controls. 


For detailed information on this exceptional motor, write Clary direct. 


SPECIFICATIONS: Clary CD-700 Incremental Motor - WEIGHT: 8 oz. - MAXIMUM COMMAND-PULSE RATE: 30/second 
LOAD: will drive a load possessing 0 to 25 gm cm? moment of inertia and/or 0 to 2 oz. in friction torque 

INPUT VOLTAGE: 28 v dc - POWER: 15 watts average power at 50% duty cycle. - RESISTANCE: 25 ohms 
DIRECTION: clockwise—red and black leads... counter-clockwise —white and black leads 

ANGULAR TRAVEL: 36° per pulse, standard. Other values available with slight increase in unit length 

DESIGN LIFE: 10° cycles each direction - TEMPERATURE: —65°F. to +160°F. 

VIBRATION: 5 cps to 600 cps at 10 g or .020” double amplitude - HUMIDITY: per MIL-E-5272A 

SALT SPRAY: per MIL-E-5272A - SAND AND DUST: per MIL-E-5272A - ALTITUDE: does not affect operation 
MOUNTING: standard AN servo mounting available 








Also available for commercial use: 
an even smaller, more compact and more 
economical version of the CD-700. 

















Clary Dynamics 


Dept. AS-119 San Gabriel, California 
Manufacturer of business machines 
electronic data-handling equipment, 
aircraft and missile components. 





require a minimum of engineering since 
corporation chief pilots usually have 
well-defined ideas about what they want 
in these areas. Most seem to favor some 
variation of Society of Automotive En- 
gineers “T”’ panel arrangement. In- 
teriors are a far different matter since 
tastes vary widely. AiResearch tries to 
standardize interior installations forward 
and aft of the main cabin while cus- 
tomizing the cabin itself. 


Acoustical Treatment 


Three acoustical treatments for the 
Gulfstream were worked out for AiRe- 
search by Matt Miller, acoustics expert 
of Douglas Aircraft Co., working in a 
consultant status. The quietest version 
is intended to permit reasonably normal 
conversation between people at oppo- 
site ends of the cabin. Lightweight, 
minimum damping installation is in- 
tended to permit conversation across 
the aisle. Studies showing about a 75 
db. noise level indicate that it is con- 
siderably better than the 95 db. level 
characteristic of quiet propeller-driven 
transports. 

All three acoustical treatments are as- 
sembled from standard parts and the 
three acoustical comfort levels are ob- 
tained by varying the number and dis- 
tribution of these parts. Interior sound 
absorption is controlled with conven- 
tional acoustical blanketing covered 
with porous trim materials. Distribu- 
tion and weight of sound damping and 
absorbing materials was _ established 
mainly by propeller noise levels to be 
controlled. Acoustical treatment for the 
cockpit is a separate problem and is 
now being studied. Areas to be treated 
are odd-shaped and small and until re- 
cently Miller and his colleagues lacked 
an airplane with which to make detailed 
studies. The quietest acoustical installa- 
tion weighs 263 lb. and permits easy 
conversation including all the people 
in the cabin. Minimum installation 
weighs 156 lb. and intermediate instal- 
lation weighs 212 Ib. 

Principal noise source is the propel- 
lers. Jet exhaust does not contain 
enough energy to be a serious problem. 
Fuselage length is short enough and 
cruise speed is low enough to rule out 
boundary layer noise as a major prob- 
lem. Nuisance noise sources, such as 
hydraulic, electrical and air condition- 
ing components located beneath and 
in passenger cabin, are being checked. 

In a preliminary report to AiResearch, 
Miller said that although Gulfstream is 
a high performance aircraft, most 
propeller parameters have been well 
selected from the standpoint of acousti- 
cal comfort in the cabin. Tip clear- 
ance is a generous 30 in., four blades 
are used rather than three and the 
plane of the blades is well removed 
from passenger and crew. Miller re- 
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SWIVEL CHAIR in Gulfstream mockup is shown with footrest extended (right, abc 
Work table is folded against cabin wall. Below, the table is shown in opened position. 
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AT SECOND "Wh. TELL’ MEET 


The Air Force has selected Ryan Firebees as the 
exclusive targets for Project “William Tell IT’— 
the second annual world-wide weapons meet to use 
free-flying jet targets for the purpose of testing 
pilots, planes, and missiles. 

The Ryan Firebee— America’s most widely used 
jet target and the hit of “William Tell I”— provides 
the most economical and realistic means of main- 
taining air defense weapons at combat readiness. 
Firebees stay “‘on station” for extended periods — 
permitting numerous attack sorties. And they can 
be used over and over again. 

Pitted against the Firebees will be the top Air 
Defense Command squadrons, flying Convair 


F-102, Lockheed F-104, Northrop F-89 and North 
American F-100 interceptors. They will fire deadly 
Falcon and Sidewinder guided missiles and Genie 
(atomic-type) rockets. 

The advanced, new transonic Q-2C Firebee— 
now in production for the Air Force—has already 
set world’s records by flying faster (mach .95), 
higher (59,800 feet), and longer (9914 minutes). 

Ryan has led the field in the design, develop- 
ment, and production of jet target missiles for more 
than ten years. The Firebee is another outstanding 
example of Ryan’s skill in blending aerodynamics, 
propulsion, and electronics knowledge to produce 
a superior product. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN BUILDS BETTER 





ported that helical tip Mach number 
of the propeller is the only parameter 
which could have been improved from 
the standpoint of noise. 

Miller explains that, “Since the Gulf- 
stream is a pressurized aircraft, there is 
no direct path for the propeller noise 
to take into the cabin. For an external 
noise to be heard inside, the external 
sound must shake the fuselage well 
enough for it to reradiate the sound 
into the internal volume of the fuse- 
lage. 

“Not only does the passenger hear 
noise passing through the wall closest 
to the noise source, but that which is 
reradiated from every other area in the 
fuselage surface, the floor and the fore 
and aft bulkheads of the cabin. 

“Thus it can be seen that no matter 
where material is installed in a fuselage 
wall it will influence interior noise 
levels. Moreover, if there were very 
little sound-absorbing material in the 
cabin, sound would reverberate through- 
out the interior volume and it would 
be heard almost as well anywhere in 
the cabin as at the point closest to the 
noise source. However, with plenty 
of absorption, it becomes practical to 
tailor the local weight of the acoustic 
treatment to the local exterior sound 
it has to withstand.” 


Soundproofing Components 


As to the central components of a 
soundproofing system, Miller cites: 
e Structure. Plating, longerons and 
frames provide the stiffness and a large 
part of the mass opposing passage of 
sound waves over most of the audible 
frequency range. 
eSound-damping tape. ‘T'wo-faced, 
pressure-sensitive material with a sheet 
of aluminum foil bonded to one face 
is applied in layers to the skin panel. 
It damps motion of the skin panels at 
their resonant frequencies and provides 
additional mass. Miller recommends 
uniform application rather than pyra- 
miding of tape on the center of the 
panels, 
e Between-frame blankets. These are 
used to absorb noise radiating off the 
skin panels and provide additional pres- 
sure and damping on the skin panels. 
They should be designed 10 to 20% 
larger than the space between the 
frames to prevent noise passage around 
the edges. 
© Over-frame blankets. These absorb 
some of the noise which is transmitted 
by the frames, thus escaping the effect 
of between-frame_ blankets. 
e Trim. Trim materials must suit the 
interior decor but porous or open 
weave trim cloth is useful acoustically 
since less noise is reflected off its sur- 
face. Hard panels should be isolated 
to prevent them from vibrating with the 
frame to which they are attached. 

Fail-safe pressure fuselage structure 
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of Gulfstream confers a bonus in sound- 
proofing. Use of more structural mem- 
bers and smaller ones under this struc- 
tural design concept reduces the un- 
secured areas of skin panels. This, and 
the thicker skin used, reduces the am- 
plitude of panel vibrations,- making 
possible a reduction in the amount of 
acoustical tape and blanketing used. 

Main considerations in interior de- 
sign are styling, function and weight. 
AiResearch interior designers find that 
the Gulfstream calls for an entirely dif- 
ferent decor than the bigger Convairs 
and DC-3s which have made up the 
bulk of the company’s past business. 
A heavy luxurious atmosphere has been 
the rule in these with leather-covered 
arm chairs and paneled walls emphasiz- 
ing the theme. In smaller aircraft 
such as the Gulfstream, this atmosphere 
would be overpowering. AiResearch de- 
cor for the Gulfstream will tend toward 
lighter, more airy forms and colors of 
contemporary design. Aside from aes- 
thetic considerations, trim and furni 
ture designed along these lines weigh 
less. 

AiResearch custom-fabricates tables 
desks, consoles and kick panels of paper 
honeycomb with Formica surfaces. Sid 
ward-facing divans that are coavertibk 
to berths are not paneled around th 
legs. This, combined with the fact 
that seat belts are tied directly into side 
wall intercostals, keeps the divans light 

Seat belt fittings at the intercostal 
are swiveled to accommodate impact 
loads. Conversion is made by pulling 
the seat backs out of deep plugs in th 
divan seat. When in use as a divan, th 
seat slopes downward from front 
rear. In converting it to a berth, the 
seat bottom is pulled forward and 
cam track and rider raise the back edg 


of it level. The plug-out back makes 
ivailable about an extra 8 in. of width 
for sleeping purposes. 

Non-berthable version of the divan 
takes seat loads directly through its 
own structure, rather than directly into 
cabin wall structure. 

AiResearch designers are recommend- 
ing installation of Burns Aero Seat Co. 
Model 10-G-Al swivel chairs. 

Rugged floor structure of Gulfstream 
with integral seat tracks in longitudinal 
floor beams preconditions all AiRe- 
search interior design. All furniture, in- 
cluding galley fixtures, ties to these seat 
tracks. Honeycomb panels between 
ind around the flush tracks are not in- 
tended to bear crash loads. 

Fabrics used in AiResearch’s interiors 
cost up to $30 per yard for imported 
loth used in curtains and seat backs. 
Recommended head liner material costs 
from $11 to $14 per yard. 

\iResearch Gulfstream interior will 
lave a total weight in the neighbor- 
hood of 1,200 lb. Either storage or 

oking galleys will be offered. AiRe- 

irch recommends use of an ice chest 
ither than a refrigerator in the galley 
vecause of the long time needed by 
refrigerator to pull temperature down. 

\iResearch fabricates its own honey- 

mb panels for interior installations. 
(hey are made of paper honeycomb 

re and two-ply poplar veneer skins 
hich can be covered with a decorative 
rface of Formica, or padded and cov- 
ed with fabric or vinyl. 

Grumman supplies an air condition- 
ind ducting system powered by a 
turbine in the fuselage tail section 

n the ground and by a bleed air boot- 
trap turbocompressor in flight. Gas 
turbine for ground air conditioning 

ighs 202 Ib. 


Polish PZL-102 Displayed at Moscow 
Polish aviation display at Moscow industrial exhibition featured the 65-hp. PZL-102 Kos 
all-metal lightplane (above); the two-place Boclan-ID Stork; a single-place Jasolka-ZO 
Swallow and Mucha-100A Fly gliders. Also shown were the MD-12 glider with four auxiliary 
engines and the PZL-101, patterned after the single-engine Russian three-phase Yak-12. 
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Profit Drop Shaves Some Executive Pay 


New York—Aircraft executives’ com- 
pensation is generally in keeping with 
the average executive compensation 
paid in other industries, according to 
Philip H. Dutter of McKinsey & Co., 
Inc., management consultants. 

A total of 791 companies listed on 
major stock exchanges was surveyed 
by McKinsey & Co. Financial results 
and compensation data were analyzed 
on the basis of averages for all indus- 
try, and for 23 separate industries. 
Compensation includes salary, incen- 
tive bonuses and deferred compensa- 
tion granted for 1958. 

Compensation paid chief executives 
of 25 major aircraft companies in 1958 
increased by an average of 3.6% over 
1957 despite an 0.8% decline in sales 
and a drop of 18.9% in profits for the 
25 companies. In comparison, average 
compensation for chief executives of 
all 791 companies declined for the 
first time since the survey was begun 
in 1955; the drop was 1.8% from 
1957. 

This decline in executive compensa- 
tion was most noticeable in industries 
whose profit results were most severely 
affected by the recession. For example, 
the compensation drop was 3.0% in 
steel, 4.3% in nonferrous metals, 
5.3% in automotive parts, and 8.7% 
in industrial machinery. 


Compensation vs. Profits 


The main reason for a parallel rela- 
tionship between executive compensa- 
tion and profits in most industries is 
the prevalence of profit-based incen- 
tive bonus plans for chief executives, 
Dutter said. In the aircraft industry, 
however, this relationship was not 
parallel this year in spite of the fact that 
nine of the 25 companies had incentive 
compensation plans. 

Three of the four companies that 
increased their chief executive compen- 
sation, despite a decline in profits, have 
incentive plans. In one of these com- 
panies the reason for the inverse rela- 
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EACH DOT represents one of 25 aircraft companies. Its position indicates the relationship 
between chief executive compensation and 1958 sales of that company. Aircraft manufac- 
turing line represents average relationship between sales volume and chief executive compen- 
sation for the industry. ‘This line shows that an aircraft company with sales of $25 million, 
for example, is likely to pay its chief executive about $64,000. Chart also shows an all-in- 
dustry sales-compensation line, constructed on basis of data reported by all 791 companies. 


tionship between profits and compen- 
sation is that bonus payments reported 
as part of 1958 compensation are based 
of 1957 results. In the other two cases, 
the reason for the inverse relationship 
was not apparent. 


Increased Compensation 


The aircraft and petroleum indus- 
tries were the only two that showed 
increases in average chief executive 
compensation in the face of decreased 
profits. (The petroleum industry 
showed a 3.8% compensation increase 
against a profit drop of 19.8%.) 

Differences in company size have 
less effect on chief executives’ compen- 
sation in the aircraft industry than in 
most other industries, McKinsey & 





years are shown below. 


1956 
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1.8% 
10.0% 


sation 
1.3% 
5.1% 


Aircraft manufacturing. 
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Profit-Compensation Relationship 


Percentage changes in profits and chief executive compensation for the past three 
Until 1958, profit trends were reflected in chief executive 
compensation both in aircraft manufacturing and in industry in general. 
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Ce. found. Aircraft companies with 
sales below $300 million tend to be 
higher-paying than industry in gen- 
eral. Size differences had a greater ef- 
fect on compensation in 19 of the 23 
industries analyzed. 

The 25 aircraft companies surveyed 
range in size from a sales volume of 
slightly more than $20 million to a 
sales volume of about $1.7 billion. The 
median is $220 million. 


Sales Changes 


Thirteen of the 25 aircraft companies 
reported sales increases in 1958, and 
nine of this group reported profit in- 
creases in 1958. Changes in sales vol- 
ume in the group varied from a rise of 
40% to a drop of 35%. Sales for all 
791 companies dropped 3.1% from 
1957; profits declined 11.7% from 
1957. 

Of the 25 aircraft companies  sur- 
veyed, chief executive compensation in- 
creased in 14, declined in six, and re- 
mained the same in five. Four of the 
14 companies that increased chief ex- 
ecutive compensation reported lower 
profits; three of the seven companies 
that decreased chief executive compen- 
sation reported higher profits. 

Compensation for the second, third 
and fourth highest-paid executives in 
each of the 791 companies was related 
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to that of the chief executive, McKin- 
sey & Co. found, and could be ex- 
pressed as a percentage of the chief 
executive’s compensation, Compensa- 
tion for these executives in the aircraft 
industry compares with that in all in- 
dustry as follows: 

Aircraft All 
@ Chief executive: 100% 100% 
e Second executive: 72 73 
e@ Third executive: 56 60 
@ Fourth executive: 47 55 


Mergers and 
Acquisitions 

¢ Turbo Dynamics Corp., Minden, a ; 
Nev., acquired the Air Products Co. of SERVO ACCURAC DYNAMIC SERVO RESPONSE 
Los Angeles through issuance of : a | rt lov se INPUT 
$1,325,000 in long-term notes, assump- nal 

tion of an existing mortgage and com- 

mon stock in Turbo Dynamics. Air 

Products, which produces aircraft and 

missile components, will complement 

the Turbo Dynamics Huber Tool 

Works Division which specializes in 

custom electronics hardware and preci- 

sion prototype production. 

e Elastic Stop Nut Corp., Union, N. J., 

acquired the Aircraft Bolt Corp. of El 

Monte, Calif., through exchange of 

8,000 shares of Elastic Stop Nut com- j 
mon for all outstanding shares of Air- 


| | 1| 
60 pte 
Py yyy 


craft Bolt. Aircraft Bolt makes various t 

types of high strength bolts for aircraft < / 
and missile applications. pepe 

e Marshall Industries, San Marino, ; 

Calif., purchased the Electron Prod- 


ucts Co., a division of Preco, Inc., for SIX-GANG POT MODEL 205 
$400,000, partly derived from the re- 

cent sale of 100,000 shares of common 
stock at $2.50 a share. Electron Prod- 
ucts manufactures precision miniatur- PROBLEM 
ized capacitors and radio interference 

and noise filters. Marshall Industries, 

basically a combination of five com- 

panies grouped under the generic name 

of the old G. S. Marshall Co., manu- 

facturers’ representatives, is in the sales 

aoeiaeaieaion field and in design and SOLUTION 
manufacture of specialty products. 

e Calumet & Hecla, Inc., Chicago, and 

Flexonics Corp., Maywood, Ill., agreed 

on terms of acquisition of Flexonics by 

the former, probably in January. Flex- 

onics makes flexible metal hose and 

related equipment; Calumet & Hecla 

fabricates nonferrous metal tube and 

parts. 

e True-Trace Corp., FE] Monte, Calif., 

merged with True-Trace Sales Corp. 

and True-Trace Mfg. Corp. and will 

use the former name only. The com- 

pany, which produces hydraulic tracing 

controls for machine tool builders, ac- 

companied the merger with a decision 

to withdraw from the aircraft contour 

machine jobbing field to concentrate 

on its line of machine tool control sys- 

tems and activity in building control 

components for missiles and aircraft. 


UTER INSTR 
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RADIOPLANE CREATES FIRST FAMILY OF UNMANNED AIRCRAFT TO TRAIN 
MEN, EVALUATE WEAPON SYSTEMS, AND SURVEY ENEMY TERRITORY 


Radioplane produces an entire family of multi-purpose drones 


that fly by remote control. As targets, drones perform as aircraft, 


then are recovered by parachute for re-use. As evaluators, drones 
simulate the action of enemy aircraft while they score our 
weapon systems’ effectiveness. On surveillance missions, drones 


fiy cameras, take photos, return with information within minutes. 


For 20 years, Radioplane has been the leading producer of 
drones, Radioplane’s leadership in the field typifies the years- 
ahead thinking of Northrop Corporation and all of its Divisions. 
The Corporation’s continuing goal: design concepts for tomor- 
row, hardware for today—developed, produced, and delivered 
on time — and at minimum cost. 


NORTHROP \ 


Cc O R Pp O ay A Tl O N Beverly Hills, California 





Al NORTHROP 








Radioplane Drones shown left ta right: X O-4B; RP-76; RP-77D; OQ-19; SD-1. 


NEWS FROM OTHER MEMBERS OF THE NORTHROP FAMILY 


NORAIR designs and builds com- 
plete weapon systems, missiles, 
airframes, related products. In 
production: Snark SM-62 and the 
first low-cost twin-jet trainer for 
America’s airmen—the T-38 Talon. 


NORTRONICS makes news with 
America’s 2 most advanced iner- 
tial and astronertial guidance 
systems—LINS and A-5-—is also a 
leader in automatic test equipment 
and mechanical ground support. 


INTERNATIONAL, Division for 
foreign operations, i intro- 
ducing the supersonic N-156F 
Freedom Fighter to provide our 
allies with maximum combat 
effectiveness —- at minimum 


cost. 


aa fateh a ol ah 
PAGE Communications Engineers, 
builders of strategic global net- 
works, has been selected by USAF 
to link England-Spain-Morocco 
with troposcatter, telephone, tele- 
printer and data communications, 
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The name STELLARDYNE is synonymous with 
Testing Service Capabilities. Experienced technical 
experts operating precision equipment offer 
economical, reliable precision testing — regardless 
of requirements! 


wae Development Testing 
” Qualification Testing 
” Production Testing 
Inspection Testing 
Reliability Planning, Evaluation & Control 
3 Independent Evaluation 
" Assistance in Perfecting “Built-In” Reliability 


You'll find your product a lot closer to a signed sales 
contract when its reliability factors and proven 
performance characteristics are clearly attested 
by aSTELLARDYNE ‘‘Certification of Test Results’’. 
Whatever your product or component — whatever 
its market — STELLARDYNE can make a positive 
contribution to its saleability . . . through com- 
petent, scientific testing. Why not find out now 
how STELLARDYNE can help you close the sale? 


WRITE FOR ILLUSTRATED FACILITIES BROCHURE TODAY 


STELLARDYNE 


LABORATORIES, INC. 


1525 Cuyamaca Street ¢ Gillespie Field * El Cajon, Calif. 
Dial Hickory 4-TEST or Hi 2-1693 
Los Angeles: STate 2-7679 
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PATHS are shown of the intended and probable courses of a Southeast Airlines DC-3 which « 


CAB Accident Investigation Report: 





rashed near Tri-City, Tenn., in January. 


Position Error Causes Southeast Crash 


On Jan. 8, 1959, about 2032 EST, a 
DC-3, Southeast Airlines Flight 308, struck 
a mountainside during an ILS approach to 
the Tri-City Airport, Tenn. The aircraft 
was demolished by the impact and subse- 
quent fire. All occupants—seven passengers 
and three crew members—received fatal in- 
juries. 

The evidence indicates Flight 308 de- 
parted Nashville, Tenn., with an inoperative 
radio compass. Although the flight was 
cleared by way of low frequency airway 
Green 5, it does not appear that the facili- 
ties defining this airway were used. Upon 
arriving in the Tri-Cities area the aircraft 
was east of its intended track, and errone- 
ously identified the reporting point from 
which an ILS approach procedure was to 
be initiated. 

During the instrument approach, which 
was conducted in snow showers, the flight 
missed the outer marker. The approach 
was continued under instrument condi- 
tions without utilizing the VOR facility 
which would have been of assistance in 
confirming the flight’s position. Without 
having clearly established his position, 
the pilot flew 15 mi. beyond the outer 
marker and descended to an altitude too 
low to clear high terrain in this area. 


INVESTIGATION 


Southeast Airlines is an intrastate car- 
rier not holding a certificate of public con- 
venience and necessity issued by the Board. 
Flight 308 is a regular trip which originates 
in Memphis, Tenn. Scheduled stops are 
made at Nashville and Knoxville and the 
flight terminates at Tri-City. The crew 
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for the segment of the trip of Jan. 8, 1959 
from Memphis to Nashville, consisted of 
Capt. Thomas A. Bond, First Officer Rob 
ert M. Irwin, and Stewardess Wanda ( 
Nalley. Capt. Robert L. Gollmier, who had 
dead headed on this segment, was sched 
uled to complete the trip to Tri-City with 
Mr. Irwin and Miss Nalley while Capt 
Bond returned to Memphis. 

At Memphis, the crew made normal pre] 
arations for the flight. The weather wa 
checked and the necessary flight papers were 
filed, including an instrument flight rul 
flight plan. After receiving IFR clearan 
to Nashville the flight departed Memphi 
at 1630' with Capt. Bond in command 
and proceeded uneventfully until reaching 
the Nashville area. Approaching Nashvill 
Flight 308 was given radar vectoring t 
the ILS final approach course by Nashvill 
approach control. It then landed at 1807 
19 min. late 

Capt. Bond stated in his testimony at 
the public hearing that during the ap 
proach to Nashville, First Officer Irwin 
was unable to pick up the compass locator 
at the outer marker on the ADF (Auto 
matic Direction Finding Receiver) Th 
captain and first officer attempted several 
times to tune the radio but were unable 
to receive either an aural signal or a 
visual indication from the ADF pointer 
Capt. Bond stated that upon landing h 
informed Capt. Gollmier of the malfun: 
tion but did not make an entry in the log 
concerning it. 


1All times are Eastern Standard unk 
otherwise specified, and are based on t 
24-hr. clock. 


Capt. Gollmier took command of the 

flight at Nashville and made normal prepa- 
ations for continuation of the trip. A 
k was made of the weather reports, 

in instrument flight rules flight plan filed, 
1d ARTC (Air Route Traffic Control) 


urance received. 
Flight to Knoxville 


[he stop at Nashville took 18 min., 
which the flight proceeded unevent- 
to Knoxville. There, during the one- 

igine-operating stop, the crew was given 
flight papers for the remaining seg- 

ent including the latest Tri-City weather 
servation, a special report at 1859, It 

is 300 ft. scattered clouds, measured 600 
vercast; 3 mi. visibility; light snow and 
temperature 33 deg.; dewpoint 32 deg.; 

ind northwest at 8 kt.; altimeter 29.99. 

Cumulative en route delays resulted in 
flight departing Knoxville at 1946, 27 

in. late. It was given ARTC clearance to 
Gray intersection via Green Airway 

to maintain 5,000 ft. and to contact Tri- 
City approach control when over the Bulls 
Gap marker beacon. The estimated time en 

ite was 34 min. at a true airspeed of 145 
\t 1953 the flight advised the com- 

iny at Knoxville it was estimating Pied- 

ont fan marker at 1956. A few minutes 
iter it reported over Piedmont at 1958, 

timating Tri-City at 2023. 

At 2010, in accordance with the clear- 
ice, Flight 308 reported over Bulls Gap. 
l'ri-City approach control acknowledged the 
port and further cleared the flight to make 
in approach to the airport on Runway 27. 
The latest weather information was also 
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C. £. WOOLMAN, President and 
General Manager, Delta Air Lines 


“Delta’s DC-8 Program Got a Real Assist.” 


thanks to 
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Delta Air Lines Saves *58,000 Yearly 


rRePpropucinG DC-8 Jet training and maintenance manuals « projection slides 


parts lists + engineering drawings + work schedules + forms + standard practices 


Delta Air Lines, first in its industry 
to see the economic possibilities of 
xerography, in 1952, has added an- 
other $12,000 to an already impres- 
sive annual xerographic saving of 
$46,000. 

Delta’s DC-8 jet program got a real 
assist from the use of xerography in 
launching its Royal Jet Service be- 


Xerography copies any- 
thing written, printed, 
typed, or drawn « En- 
larged, reduced, or same 
size * Copies onto all 
kinds of duplicating 
masters ...metal, paper, 
spirit, translucent + Cop- 
ies line art or halftones 


tween New York and Atlanta in Sep- 
tember and to Chicago-Atlanta-Mi- 
ami in October, with even more DC-8 
service this fall to Detroit, Dallas, 
and New Orleans. Delta is spending 
80 million dollars on its jetliner fleet 
of the famed Douglas DC-8’s and 
Convair 880’s. 

The use of XeroX® copying equip- 
ment in setting up Delta’s DC-8 op- 
erations covered the reproduction of 
maintenance manuals, familiarization 
booklets, training courses, and engi- 
neering drawings. 

Xerography is a clean, fast, dry, 
electrostatic process that copies onto 
ordinary paper, offset paper masters, 
or vellum intermediates for use in 
diazo-type machines. 

At Delta, XeroX copying equip- 
ment is used mainly for the prepara- 


tion of offset paper masters from 
which multiple copies are quickly run 
off on offset duplicators. 
Xerography can help you, too. 
Write for proof-of-performance 
folders showing how firms of all kinds 
and sizes are speeding paperwork du- 


plicating and saving thousands of dol- 
lars yearly by xerography. HALorp 
Xerox Inc., 59-106X Haloid St., 
Rochester 3, N. Y. Branch offices in 
principal U. S. and Canadian cities. 
Overseas: Rank-Xerox Ltd., London. 


HALOID 
XEROX 
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transmitted to the flight: “. . . wind is north, 
variable both sides at 10 kt., gust to 15; 
altimeter 30.03; Tri-City weather, measured 
ceiling 900 broken, 1700 overcast, visibility 
3; snow; fog.” 

Following the acknowledgment of the 
approach clearance and weather informa- 
tion, the flight switched to company fre- 
quency at Tri-City giving an estimated 
time of arrival at 2026, reporting the air- 
craft as being O.K. for turn-around, and 
asking if it still needed sumps and screens 
checked? The chief dispatcher answered 
in the affirmative and logged the time of 
this contact as 2012. The dispatcher was 
able to identify the transmission as being 
made by Capt. Gollmier. Twelve minutes 
later, at 2024, Southeast Flight 308 re- 
ported to approach control stating it was 
over Gray intersection® leaving 5,000 ft. 
making an outer marker approach. The 
controller advised flight 308 to report leav- 
ing the outer marker inbound. 


Position Report 


At 2032, because there was other traffic 
in the area, the controller called Flight 
308 to ask its position. The captain, who 
occupied the right seat, at this time asked 
if the glide slope was operating. The 
controller advised that it was asked if Flight 
308 was inbound to the outer marker. 
The captain then stated that his ADF was 
acting up; that he did not pick up the 
outer marker either aurally or visually and 
that they were making a procedure turn. 
The controller acknowledged and asked the 
flight’s altitude. No further word was re- 
ceived from the flight and it must be pre- 
sumed that the aircraft crashed immediately 
after its final transmission. 

A Piedmont Airlines DC-3 had arrived 
at the Bristol intersection* at 2028 and was 
holding, awaiting clearance to approach to 
the airport. The Piedmont pilot, a witness 
at the public hearing, testified that he 
was VFR at 5,000 ft., in the holding pat- 
tern; however, he could see a cloud layer 
east of the airport in the ILS approach 
area which extended from about 3,000 ft. 
to 7,500 ft. Clear of the clouds, the visi- 
bility was more than 15 mi. 

He said he could see “lights from sev- 
eral cities to the west and north and could 
see the Tri-City Airport.” The Piedmont 
captain testified that he heard the conver- 
sations between Flight 308 and the ap- 
proach controller at 2024 and 2032 and 
was concerned after the latter, when he 
could not see the Southeast aircraft in 
the Bluff City area. He said he made spe- 
cial note of the time, 2032, because he 
knew Flight 308 should not still be east- 
bound eight minutes after passing Gray in- 
tersection. However, he did not see any 
other aircraft in the area. Several minutes 
later he canceled his IFR flight plan and 
proceeded VFR to the airport via the radio 
range, landing at 2047 


2A standard minor line check for foreign 
material in the oil sumps and fuel screens 
accomplished every 50 flying hours. 

®*The intersection of the southwest leg of 
Tri-City low frequency radio range and 
the 275-deg. radial of the Tri-VOR—3 mi. 
southwest of the airport. 


At approximately 2052, after Flight 308 
had failed to respond to any radio calls, 
the controller initiated accident search pro- 
cedures. The pilot of Piedmont Flight 383 
flew in the hs approach area on his de 
parture from Tri-City in an attempt to lo- 
cate Flight 308 which was presumed down. 
He did not see any sign of the aircraft and 
reported that the reduced visibility and 
low ceiling in the area of Holston Lake 
prevented any further search. 

The wreckage was located Jan. 9, 1959, 
about 1130 by a Tennessee Air National 
Guard aircraft on the northwest side of the 
Holston mountain range 18.75 naut. mi 
east of the Tri-City Airport and 1.25 naut 
mi. north of the ILS localized path. The 
terrain in which the aircraft crashed was 
extremely rugged and heavily wooded, A 
ground party led by Civil Air Patrol person 
nel reached the scene late in the afternoon 
after an arduous climb up the snow-covered 
mountainside and reported back that ther« 
were no survivors. A study of the impact 
area revealed that the aircraft, while on a 
course of 235 deg., first struck several trees 
which severed the left wing approximatel; 
21 ft. from the tip and destroyed a portion 
of the horizontal stabilizer. 


Impact Marks 


It could be seen from the initial impact 
marks that the aircraft was in level flight 
longitudinally with an angle of bank to the 
right of less than 10 deg. when it struck 
the trees growing on the 35-deg. slope, 
at an elevation of 3,140 ft. near the cr 
of the mountain. As it continued into th 
trees, parts separated and finally the outer 
tight wing panel was severed by another 
tree. The remainder of the aircraft 
tinued over the crest of the hill without 
hitting the ground. Its forward motion 

then stopped by contact with several lar 


Escape Capsule Designed for Supersonic Vehicles 


and it fell to the ground in an up- 
ght position. The cabin section of fuse- 
ige with the empennage attached then 


led 180 deg. to the right and came to 
st inverted across the stub of the right 


Che left engine separated from the air- 
:aft during the impact sequence and came 
rest at the crest of the ridge. The left 
opeller and nose section had broken away 
m the engine and had fallen about 20 ft. 
ick along the crash path. The right pro- 
eller separated during the first 135 ft. after 
tial impact and came to a stop about 35 
behind the main wreckage. The right 
igine continued forward when the aircraft 
s stopped by the large trees and came to 
about 300 ft. down hill from the 
kage. 


Intense Fire 


\n intense fire ensued in the main wreck- 
consuming the nose section, cabin sides 
| belly of the fuselage, the nacelles, and 
vard part of the wing center section. In- 
iuch as there was no evidence of fire or 
it on the trees, underbrush, or pieces of 
kage along the crash path, this fire must 
occurred after the wreckage stopped. 
\ll components of the aircraft structure 
iccounted for in the wreckage area. 
ontrol surface hinges and control sur 
ell cranks were located and all damage 
letermined to have been the result of 
ict forces. The control system cables 
traced and found to be intact with the 
tion of those points at which the outer 
panels had separated. The landing gear 
flaps were in the fully retracted position 
is near as could be determined, all trim 
ere in the neutral position. 
(he left propeller was found almost at the 
f the ridge. It had broken from the 
it the nose section and had lodged in 


il 


Escape capsule designed to separately eject pilot and crew of supersonic aircraft was devel- 
oped by Goodyear Aircraft Corp. and is being evaluated by Air Research and Development 


Command’s Wright Air Development Center. Inflatable bags float capsule in water. 
Capsule contains equipment for 72-hr. survival. Unit is designed for ejection at 90-360 kt. 
airspeed. Two drogue chutes slow capsule so 32-ft.-dia. recovery chute can be deployed. 


‘The intersection of the northeast leg of the 

Tri-City low frequency radio range and 344- 

deg. radial of the Tri-VOR—9 mi. northeast 
of the airport. 
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F-106 model in Convair’s supersonic wind tunnel at San Diego, California. 


MicroSADIC...Consolidated’s new all solid-state data progessing system... 


is now in action sampling, digitizing, and recording ggefE maximum speed of 


computer input. In one high-speed wind tunnel, £5 force mode channels and 
associated block gaps are recorded by this integrated system in less than 20 
milliseconds. In the pressure mode sampling of all 125 data cl ebeOUILTes 
only 0.8 seconds. These are just some of the capabilities of this flexible aufo- 


matic system ...a system that can also be custom-tailored to rocket fst, 
thermostructure, or telemetry data reduction. Full information is in B@fletin 
CEC 3020-X4, 


CONSOLIDATED SYSTEMS 
1500 S. Shamrock, Monrovia, Calif. 


ett eewereen 


Complete from transducers through digital magnetic tape, 
the system acquires and processes data directly cempatible 
with entry into either the [BM 650 or 704 computer. Auto- 
matic plotting of the computed data is also provided, 





an upright position against a tree. All three 
blades remained attached to the hub but 
were bent at various angles and about eight 
inches of the tip of the No. 1 blade was 
broken off. The propeller dome shell was 
broken and the piston was partially collapsed 
by a load on its forward end. Upon disas- 
sembly the low pitch stops were found to be 
crushed by the rotating cam stops at im- 
pact. The dome piston was‘at 24 deg. Only 
one of the .three blade shim plates bore 
markings sufficiently distinct for blade. angle 
correlation. It indicated a blade angle of 
24 deg. at impact. 

The left engine was found lying on its 
nose section near the crest just a few feet 
from its propeller. Two cylinders and rocker 
assemblies were broken away from the en- 
gine -by impact. The power section was in- 
spected and was found to have had adequate 
lubrication. There was no evidence of ab- 
normal heat discoloration, flailing, or inter- 
ference of the moving parts. The nose case 
was broken open and the reduction gears 
were separated from the engine. They ap- 
peared normal and adequately lubricated. 
All engine accessories were examined and no 
evidence of operating difficulty was found. 

All three blades of the right propeller 
were bent and the tips of No. 1 and 2 
were broken off. The propeller dome shell 
was intact and the piston was positioned at 
26 deg. The shim plates bore impact mark- 
ings as follows: No. 1 at 15 deg.; No. 2, two 
marks at 24 deg. and 18 deg.; and No. 3 
at 23 deg. 


Engine Examination 


The right engine rolled about 300 ft. 
down a slope from the main wreckage. Sev- 
eral of its cylinders and rocker assemblies 
were broken off by impact. Examination of 
the power section showed adequate lubrica- 
tion and there was no evidence of operating 
difficulty. The nose case was broken open 
but the gears appeared to be normal with 
adequate lubrication. The accessories were 
examined and none indicated evidence of 
malfunction prior to impact. 

The main oil screens and sump plugs of 
both engines were examined and found to be 
free of metal particles. In addition, the 
main fuel screens for each engine were found 
to be clean and undamaged. All damage 
noted to both powerplants was the result of 
impact forces. There was no fire damage 
either in flight or after impact on either 
engine. 

Maintenance records indicated that both 
the airframe and powerplants had been 
maintained in accordance with all applicable 
regulations. There were no outstanding dis- 
crepancies and no maintenance carry over 
items which might have affected the air- 
worthiness of the aircraft. 

The radio equipment installed in N 18941 
was subjected to heavy impact forces and fire 
which followed. The two VORs (VHF 
navigation receivers) with which the aircraft 
was equipped were recovered. By compar- 
ing the pilots’ tuning knob with an undam- 
aged one it was determined that VOR No. 1 
was tuned to 109.9 mc. Inspection of the 
receiver confirmed this setting which is the 
frequency of the Tri-City ILS localizer. 
The tuning knob on VOR 2 indicated 111.3 
me. but no reading could be obtained from 
its receiver because of the extensive damage. 
This frequency is not one used for any radio 
navigational facility in the Tri-City area. 
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The two glide slope receivers installed 
were recovered but both were damaged so 
extensively that no settings or other useful 
information could be obtained. 

There was also one ADF and one low 
frequency receiver with fixed loop on the 
aircraft. Both of these receivers were found 
The ADF receiver was badly damaged and 


~ burned but it was possible to determine that 


it was tuned to 221 kc., the Tri-City low 
frequency radio range: No. positive deter 
mination could be made for the low fre 
quency receiver. However, it appeared to 
be set between 324 kc. and 349 kc. 

The single VHF transceiver was tuned to 
119.5 approach control frequency and the 
single HF transceiver was tuned to a com 
pany operating frequency. 

The marker beacon receiver was recovered 
in fairly good condition. However, all 
but one tube were missing from the set. 
As none of the tube sockets were damaged 
and no pieces of tubes were found inside 
the receiver, it is presumed some souvenit 
hunter had appropriated them. After the 
tubes were replaced, and one connection 
which had been damaged at impact was r 
paired, the receiver operated and produced 
both an aural and visual signal. 

The Tri-City Airport has standard in 
strument landing system equipment. Both 
the localizer and the glide slope are equipped 
with dual transmitters with a provision fi 
automatic switch-over in the event of 
malfunction of any kind in the main equip 
ment. They are also provided with standby 
power units in the event of commercial 
power failure. Finally, both the localizer 
and glide path are self-monitored and any 
malfunction in the equipment will actuat 
a red light and sound buzzer in the tower 

In addition, the ILS installation includ« 
an outer marker and a middle marker bea 
con. These VHF marker beacons are 
cated on the ground in line with the loca 
izer path at specific distances from the end 
of the runway to enable the pilot to orient 
himself in relation to the distance to th 
runway threshold. As an additional assistan« 
to the pilot there is a low frequency compa 
locator at each marker beacon location 
which is normally utilized by means of th 
ADF. The compass locators for the middl 
and outer markers transmit nondirectional 
signals on frequencies of 201 ke. and 239 
ke., respectively. 

The marker beacons and the compas 
locators are single-transmitter installation 
and do not have standby power provided 
However, like the localizer and glide pat! 
they are automatically monitored and any 
malfunction will actuate equipment failur 
alarms in the tower. The components of 
the ILS and the compass locators wet 
functioning properly on the night of th 
accident. No such equipment failure alarm 
occurred in the tower. In addition, a1 
other Southeast flight executed an ILS 
approach subsequent to Flight 308 and 1 
ported the system normal. A flight check 
by the Federal Aviation Agency was mad 
of all the Tri-City radio facilities the fol 
lowing day and all were operating normall) 

At the Tri-City Airport the middle mark 
and outer marker were located on the local 
izer path 5 and 3.7 naut. mi., respectively 
east of the approach end of Runway 27 
Eight and six-tenths naut. mi. farther east 
on the localizer path (12.3 naut. mi. east of 
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the runway threshold) there is another low 
frequency nondirectional ““H”’ facility known 
as the Emmett beacon. Two additional 
radio aids are a low frequency radio range 
and a VOR (VHF omni directional range). 

There are two specified altitudes at which 
procedure turns are authorized for an ILS 
approach to Tri-City. Originally the mini- 
mum altitude at which the turn could be 
made was 5,500 ft. wichin 10 mi. east of 
Emmett “H.” Later an alternative pro- 
cedure turn was authorized at an altitude of 
3,000 ft. within 5 mi. east of the outer 
marker. The 5-mi. restriction is necessary 
because beyond this area the terrain rises 
rapidly to elevations well above 3,000 ft. 

According to a company witness, the 
Southeast training program covered the Tri- 
City ILS procedures. He said that the pro- 
cedure taught is to cross Gray intersection, 
proceed to the middle marker, and thence to 
the outer marker. All Southeast pilots have 
been instructed that the flying time from 
Gray to the outer marker is approximately 
three minutes. They are also instructed that 
the procedure turn must be started 30 sec. 
after passing the outer marker to ensure that 
it is completed within the 5-mi. radius of the 
LOM (outer marker and compass locator). 
Shortly after the accident Southeast Airlines 
sent the following message to all of its 
pilots: “Effective immediately positive iden- 
tification of Gray intersection will be made 
utilizing the facilities that comprise the 
intersection. Namely, the 275 deg. radial 
of TRI-VOR and Southwest course of TRI- 
LFR (Tri-City Low Frequency Range) 
Descent below 5,000 prohibited until posi 
tively identified.” 

It has been the company practice to use 
the 344-deg. radial of the Tri-City VOR 
which crosses the localizer about 64 mi. 
east of the outer marker as an additional 
safety measure to assist the pilot in remain- 
ing within a safe area. 

The company witness further said that 
the ADF is not an essential piece of ra- 
dio equipment for the ILS procedure. 
However, he said a properly operating ADF 
is required by Civil Air Regulations and 
company regulations for flight in instru 
ment weather conditions. In such condi- 
tions the company considers it a “no-go” 
item. He said also that when malfunction 
occurs to this unit or other such item, 
company policy requires that it be noted 
in the aircraft log and corrective action be 
taken before originating a flight segment 
As stated before, Capt. Bond made no entry 
in the flight log concerning the ADF al- 
though he was certain that it was not 
operating. Records indicate that no main- 
tenance was performed on the receiver 
during the stops at Nashville or Knoxville. 


Eyewitnesses Sought 


During the investigation many persons 
were interviewed in an attempt to locate 
witnesses to the flight of the aircraft. Many 
saw aircraft during the evening; however, 
none was able to establish the time of his 
observation with sufficient accuracy to be 
of great value to the Board in plotting a 
probable path for Flight 308. 

A meteorologist, who was on duty at the 
Tri-City Airport, testified concerning the 
weather conditions which existed at the 
time of the accident. 

He said that the ceiling was 1,700 ft. 


overcast with scattered clouds at 1,000 ft. 
The visibility was 5 mi. The witness said 
a study of the information available to 
him indicated that from Bulls Gap to Tri- 
City at 5,000 ft. the flight would have 
been operated in instrument weather con- 
ditions. He estimated the en route winds 
would have been north-northwest at approxi- 
mately 20 kt. The Piedmont captain of 
Flight 383 estimated winds which he en- 
countered at 5,000 ft. were from the west- 
northwest at 25-30 kt. 


ANALYSIS 


Examination of the wreckage of N 18941 
revealed no evidence of any failure or mal- 
function of either the airframe or the 
powerplants. There was no indication of 
fire in flight and all components of the air- 
frame were accounted for in the wreckage. 
Both engines and propellers were capable 
of normal operation prior to impact. From 
this evidence it is elear that no structural or 
mechanical failure or malfunction occurred 
which in any way contributed to the cause 
of this accident. 

Examination of the radio equipment of 
N 18941 indicated that the crew was not 
utilizing all the facilities available to them. 
First, the No. 2 navigation receiver was not 
tuned to a frequency of any facility in the 
area. It is therefore presumed that the 
No. 2 navigation receiver was not in use. 
Normally this receiver would be tuned to 
the TRI-VOR (117.7 mc.) and utilized to 
determine the backup radials which define 
the safe easternmost limit of the procedure 
turn area. 

Second, as near as can be determined 
the low frequency receiver was tuned be- 
tween 325 kc. and 349 ke. Again, this 
frequency is unrelated to that of any facil- 
ity in this area which could be utilized by 
this receiver. The closest frequency of any 
local facility to this setting is the Emmett 
“H” radio beacon which is 320 kc. It is 
extremely doubtful that this receiver would 
be utilized on Emmett “H,” however, as 
this homer is nondirectional. Normally the 
low frequency receiver is tuned to the TRI 
low frequency radio range, 221 ke., and 
used as another aid in determining the air- 
craft position in relation to the radio range 
legs. It is clear this receiver was not being 
used on the TRI-LFR because it is ex- 
tremely improbable that impact forces could 
move the frequency over 100 kc. 

Third, the ADF was tuned to the radio 
range frequency of 221 kc. While en route 
from Knoxville to Tri-City it would be ex- 
pected that the radio compass would be 
used to follow the airway. However, after 
the aircraft had reached the vicinity of the 
airport and an approach on the ILS was 
started, the crew would normally tune the 
ADF to the nondirectional compass _loca- 
tor associated with the middle or outer 
marker. These frequencies are: 201 ke. and 
239 kc., respectively. 

Another alternative would be to tune 
the ADF to the Emmett “H” facility for 
assistance in establishing the safe eastern- 
most limit of the procedure turn area. 

Two inferences arise because the radio 
compass was not tuned to the frequency 
of a facility which would assist in deter- 
mining position along the localizer. The 
first is that the automatic direction finding 
feature was not functioning or was not 
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being used. The second is that the radio 
compass was entirely inoperative and neither 
the visual presentation nor the audio sig- 
nals could be received. 

During the last transmission from the 
flight, the pilot stated that “. . . his ADF 
was acting up.” In addition, Capt. Bond 
testified that he was unable to receive either 
visual or aural signals on the ADF prior to 
landing at Nashville. The evidence also in- 
dicates that he informed Capt. Gollmier of 
the malfunction at Nashville but that no 
maintenance was performed there or at 
Knoxville. It is therefore reasonable to pre- 
sume that the ADF was completely inop- 
erative and further that the crew was aware 
of the situation prior to takeoff from Nash- 
ville. 


Selector Position 

It should be noted here that there is a 
rémote possibility that a sightseer at the 
crash site could have altered the setting 
found on the No. 2 navigation receiver fre- 
quency selector; it is also possible that the 
frequency selector was moved as a result of 
heavy inertia forces. If this were true and 
the receiver was being used on the TRI 
VOR, the pilot should have been acutely 
aware of his position. As for the ADF, be- 
cause of the fire markings on the dial and 
exposed gears, investigators determined that 
the frequency setting had not been altered. 
It is clear that this receiver was tuned to 
221 ke. 

Flight 308 reported as being over Gray 
intersection at 2024. About 2032, the con- 
versation with the tower took place. Before 
completion of that conversation the aircraft 
crashed. This would place the accident, as 
near as can be determined, at 2032. A study 
was made to determine the airspeed which 
would have been required for the aircraft to 
traverse the distance from Gray to the crash 
site in eight minutes. Knowing the straight- 
line distance from the crash site to Gray, 
and the wind, and assuming a standard pro- 
cedure turn and standard rate turns through- 
out, it was possible to calculate, mathemati- 
cally, this airspeed. 

These calculations revealed that N 18941 
would have had to have had an airspeed of 
180 kt. or a groundspeed of 191 kt. to travel 
from Gray intersection to the accident site 
in the eight minutes. Obviously, the speed 
is much too high for a DC-3, especially while 
maneuvering prior to an ILS approach. From 
the calculations it is evident that N 18941 
could not have been over Gray at 2024, as it 
reported. 


Airspeed Checks 


The ‘Board therefore selected two air- 
speeds, 130 kt. and 110 kt., as representative 
maneuvering speeds at which an ILS proce- 
dure would be flown. Substituting each of 
these speeds in the computations, and start- 
ing at the crash site working back toward 
Gray, it was possible to determine two lines 
of position along one of which N 18941 had 
to be located eight minutes before the crash. 
It was immediately discerned that the 110- 
kt. line of position could not, in all proba- 
bility, be correct because it was impossible 
to correlate the en route reporting times to 
it. However, the 130-kt. line of position 
appears to be consistent with all the known 
facts. 

From the position report over Piedmont 
at 1958 and the report over Bulls Gap, 
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which is 30.5 mi. from Piedmont, at 2010, 
it can be seen that the groundspeed of the 
aircraft was 152 kt. The next position re- 
port was over Gray, 32 mi. from Bulls Gap. 
At a groundspeed of 152 kt., this segment 
should have taken 12.5 min. However, the 
flight did not report over Gray until 2024, 
14 min. after passing Bulls Gap, At this 
same groundspeed the airplane would have 
traveled 35.5 mi., or at least 3.5 mi. closer 
to the accident site than Gray. In other 
words, when the flight reported over Gray 
it was actually 3.5 mi. or 1.5 min. beyond 
Gray. By plotting this distance (35.5 mi. 
from Bulls Gap) on a chart, it was found 
to cross’ the 275-deg. radial of the Tri- 
City omni at the same approximate point 
as the line of position calculated for a 
maneuvering speed of 130 kt. It canbe 
seen that a course from Bulls Gap to this 
point would pass approximately two miles 
east of Gray. 

As stated before, the Board believes 
that the ADF was inoperative as reported 
by Capt. Bond. It further believes that 
the flight from Knoxville to Tri-City was 
made in instrument weather conditions 
without using the low frequency radio aids 
which define Green Airway 5. There was 
evidence at the public hearing that in 
some instances pilots were using the inter- 
section of the 65-deg. radial of the Knox- 
ville VOR and the 275-deg. radial of the 
Tri-City VOR as Gray intersection. The 
intersection of these radials is very indefi- 
nite because of the distance from Knox- 
ville and it is possible to receive an indi- 
cation which could place it several miles 
east of Gray. 

On the basis of all this evidence the 
Board believes that the crew of N 18941 
flew from Knoxville to Tri-City, utilizing 
the Knoxville VOR, and attempted to lo- 
cate Gray without the aid of the low fre- 
quency radio. As will be recalled, the winds 
aloft were reported to be from the north- 
northwest and would tend to drift the air- 
craft east of its course. It is clear that all 
of these factors combined to cause the air- 
plane to arrive at the position which was 
reported as Gray intersection. 


Intersect Attempt 


Had the aircraft been at Gray the cor- 
rect procedure would have been to con- 
tinue on the same heading as the low fre- 
quency range leg (65 deg.) to intersect the 
localizer at the middle marker and then to 
turn to a 90-deg. heading to track outbound 
past the outer marker. It is probable that 
the crew, thinking it was in the vi- 
cinity of Gray, followed the normal pro- 
cedure for intercepting the localizer. From 
the position it has been shown N 18941 
was over when it reported Gray, a course of 
65 deg. to the localizer would pass south 
and east of the outer marker. Thereafter, 
without receiving the outer marker and 
without the use of the low frequency re- 
ceivers or the No. 2 navigation receiver, the 
flight would be unable to determine its 
position along the localizer. 

From the calculations which were men- 
tioned above, the time interval from the 
Gray report to the beginning of the pro- 
cedure turn was found to be 5 min. and 
45 sec. Normally, a procedure turn would 
have been started approximately 3 min. 
and 30 sec. after passing Gray. Even if the 
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Hight had been over Gray, as it reported, to 
continue 2 min. and 15 sec. beyond the 
normal flying time to the outer marker 
would place the procedure turn well be- 
yond the authorized 5-mi. limit and prob- 
ably beyond the 5-mi. buffer area which 
is provided as a safety zone east of the 
procedure turn area. Actually, Flight 308 
flew for a period of 5 min. and 45 sec. from 
the position, which was erroneously reported 
as Gray, before starting its procedure turn. 
Had a procedure turn been started 3 min. 
ind 30 sec. after this report, as is normal, 
it is probable the accident would have been 
voided. 


Familiar Route 


It is apparent that the flight finally real- 
ized it had missed the outer marker and 
must have realized they were east of it, 
because they started their turn. Both crew 
members were familiar with the Tri-City 
Airport and facilities, and both must have 
been well aware of the terrain variations in 
the area. When they realized they were 
east of the outer marker an unknown dis 
tance, the first and only proper action was 
to execute a missed-approach procedure, 
climbing to 5,500 ft. on the west course of 
the localizer. 

It is assumed that the -flight did receive 
the localizer indications. However, it did 
not receive an indication of the outer marker. 
The transmission from the flight asking if 
the glide slope was operating indicates that 
this instrument was not operating properly 
or that they could not rationalize the in- 
dication from it with their supposed geo- 
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graphic location. 
intercepted to the west of the outer marke: 


the glide slope indicator would have been 


at a full fly-down deflection 
aircraft would have been above the glid 
slope. It would have changed from f 

fly-down to full fly-up as the aircraft pr 

ceeded eastward on the localizer past th 
outer marker. 


because th 


Possible Factors 


It is possible that either the glide sloj 
indicator or the outer 
not function properly. It may be that t 
crew concluded they were inoperative I 
this event they wrong in continuins 
the approach. 

Actually, the aircraft intercepted 
localizer east of the outer marker. At th 
point, the glide slope indicator would ha 
been at a full fly-up deflection because th 
glide slope was above the aircraft 


were 


It ma 
be that the crew was confused when, think 
ing they were west of the outer marker, th 
received an indication opposite to that ey 
pected. It is also possible that high 
rain intervening between the _ transmitt 
and the aircraft may have blocked the sign 
(which is VHF and line-of-sight) from being 
the aircraft, causing a flag t 
deviation f the 


received by 
appear in the 
aircraft. 

In either the Board 
crew had a clear duty to discontinue 
procedure immediately and execute the 
proved missed approach. 

Several other factors have been 
ered by the Board as equally important 


indicator of 


believes t 


+ 


case 


consic 





If the localizer had been 


marker beacon did 


the analysis of this accident. First, company 
gulations specifically require an operable 
\DF for all flights dispatched in accordance 
ith instrument flight rules. Next, the 
erations specifications issued by the Ad 
nistrator, Federal Aviation Agency, clearly 
t out the equipment requirements for an 
LS approach procedure: “. . . (a) An ILS 
trument approach procedure for the 
rpose of conducting a straight-in ap- 
ich to the ILS runway is authorized if 
no more than one component of the 
[LS (other than the localizer) is inoperative 
signals therefrom cannot be received 
ill other components of the ILS and 
ited airborne equipment are in normal 
ration . (b) an ILS instrument ap- 
ich procedure for the purpose of con 
ting a straight-in approach to the ILS 
iy is authorized if (1) the localizer and 
the outer marker or outer compass 
tor and related airborne equipment are 
1ormal operation. . . .” 


Absence of Indications 
impossible to rationalize the pilot’s 
ghts concerning the absence of outer 
irker and glide slope indications. He 
iy have believed either of the facilities 
luding ground or airborne equipment) 
erable. The Operations Specifications 
| by the Administrator of the Federal 
ition Agency clearly limit the use of 
ILS to facilities in which both func 
are operable. Accordingly, it would 
been necessary that the approach be 
indoned. On the other hand, had he 
idered that both functions were oper 
ig satisfactorily he had no alternative 
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SUPPORT PROJECT 


RCA offers expanding opportunities in Weapon 
Systems Support projects. This work involves pro- 
gram planning, advanced operations analysis, sys- 
tems analysis, equipment development and design, 
and systems integration. Experience is desired in 
the many areas of systems support—checkout and 
test equipment, logistics, and training. 


Exceptionally fine professional and management 
positions are available to EE’s, ME’s Mathemati- 
cians, and Physicists with at least five years of 


experience. 


Salaries are excellent; opportunities for advance- 
ment, unlimited. Benefits are among the best in 
the industry. 


Several current Systems Support Project areas are: 


Aircraft electronic systems 
Military and civil digital communications systems 
Missile systems 


Space vehicles and space stations 


FOR INTERVIEW WITH ENGINEERING MANAGEMENT: 


Please send complete resume to: 
Mr. C. B. Gordon 
RCA, Box Z-13K 
Professional Employment 
Building 10-1 
Camden 2, N. J. 


RADIO CORPORATION OF AMERICA 


Defense Electronic Products 











but to conclude he was too far east of 
the outer marker to have used the mini- 
mum altitude specified for a procedure turn 
within 5 mi. of the outer marker. 


CONCLUSIONS 


On the basis of all the evidence, the 
Board concludes that the radio compass 
(ADF) was inoperative and could not be 
used either for navigation along the low 
frequency radio range or receive the com- 
pass locators associated with the ILS. Fur- 
ther, the Board believes this condition was 
known to the crew at Nashville. It is also 
obvious that they did not use the other 
low frequency receiver aboard the aircraft 
because the flight was not on Green Airway 
5 as it neared Tri-City. As stated before, 
the Board believes that the 65-deg. radial 
of the Knoxville VOR was used to navigate 
to Tri-City and was also used to locate Gray 
intersection. It is concluded that the flight 
was east of its intended course and reported 
as being over Gray when it was actually 
several miles east of Gray. This conclpsion 
is inescapable in view of all the known 
facts. 

The Board further concludes that the 
crew, without realizing their actual posi- 
tion, followed the usual procedure for in- 
tercepting the localizer and in so doing 
passed to the south and east of the outer 
marker. After missing the outer marker, 
the only way position along the localizer 
could have been determined was by means 
of the Tri-City VOR. It is evident that the 
crew did not use this facility as an aid in 
the procedure. 

A faulty indication or malfunction of 
equipment could not be used to mitigate 
the pilot’s responsibility in these circum- 
stances. Several additional facilities were 
available for a cross-check if in his mind he 
thought the outer marker or the marker 
beacon receiver was inoperative. 


ILS Conditions 


One of the provisions in the opera- 
tions specifications issued to the company 
by the FAA clearly establishes the condi- 
tions under which an ILS can be executed. 
Those specifications make it clear that an 
ILS approach may not be commenced if 
more than one component of the ILS 
is inoperative or the signals cannot be 
received. Here N 18941 could not receive 
the compass locators and did not receive 
the outer marker. Although it may have 
received the glide slope signal it is obvious 
the crew did not or could not understand 
the indications. 

The foregoing procedures are contained 
in the operations specifications issued to 
the carrier by the administrator of the 
Federal Aviation Agency in accordance 
with Part 40.18 of the Civil Air Regula- 
tions. This regulation prohibits any opera- 
tion in violation of these specifications. 
Part 40.364, moreover, fortifies this provi- 
sion by requiring that the ILS procedures 
authorized in these operations specifications 
be adhered to. A determination as to when 
a procedure turn may be conducted at Tri 
City east of the outer marker within 5 mi. 
cannot be made without identifying the 
outer marker in passing. 

The Board cannot conceive of any justi 
fication for the manner in which this 


flight was conducted. The purpose of the 
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company regulation requiring an operable 
ADF for IFR flight is to prevent just this 
‘type of accident. The Board concludes that 
the malfunctioning ADF should have been 
noted in the aircraft log. Ample facili- 
ties were available at Nashville and Knox- 
ville for corrective action to be taken 
before takeoff. 

When Capt. Gollmier chose to continue 
the flight in violation of company regula- 
tions it would have been expected that he 
used all other radio equipment available 
to him. This was not done. 

All the radio aids in the Tri-City area 
are maintained by the federal government 
for the use of all pilots. While the use of all 
radios may not be mandatory for IFR flight, 
good operating practices dictate a maximum 
cross-check of all available facilities. If 
Flight 308 had utilized either the low 
frequency receiver on the Tri-City range or 
the No. 2 navigation receiver on the VOR, 
this accident would in all probability have 
been avoided. 


PROBABLE CAUSE 


The Board determines the probable cause 
of this accident was the failure of the 
pilot to identify Gray intersection properly 
and his decision to continue an ILS ap- 
proach contrary to company and regulatory 
procedures. 

By the Civil Aeronautics Board: 

James R. Durfee 
Chan Gurney 
Harmar D. Denny 
G. Joseph Minetti 
Louis J. Hector 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was noti- 
fied of this accident at 2200, Jan. 8, 1959, 
and an investigation was immediately ini- 
tiated in accordance with the provisions of 
Section 701 (a) (2) of the Federal Aviation 
Act of 1958. A public hearing was held 
in Kingsport, Tenn., Mar. 2 and 3, 1959. 


Southeastern Aviation 


Southeastern Aviation, Inc., doing busi- 
ness as Southeast Airlines, is a Tennessee 
corporation. The corporation was formed 
in August, 1956, and applied to the State 
Bureau of Aeronautics for a certificate of 
convenience and necessity for the carriage 
of persons and property within the State of 
Tennessee. After qualification, the certificate 
was issued Dec. 18, 1956, for designated 
intrastate routes, including the route be- 
ing flown in this instance. Subsequently, 
Southeast was given a series of check 
flights and issued Commercial Operator 
Certificate No. FW-15 (c) by the Civil 
Aeronautics Administration (now Federal 
Aviation Agency). Scheduled intrastate op- 
erations began Feb. 8, 1957, and have 
been continued in accordance with the pro- 
visions of Part 40 of the Civil Air Regula- 
tions. 


Flight Personnel 


Capt. Robert L. Gollmier, age 36, was 
employed by Southeast Feb. 22, 1957, as a 
copilot. May 29, 1957, he was promoted to 
captain. He held a currently effective air- 
man certificate with an airline transport 
rating, type ratings in the Douglas DC-3, 
and Convair CV-240, CV-340, CV-440 air- 
craft, and instrument rating. Capt. Goll- 
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mier had a total of 7,214 flying hours, of 
which 2,674 were in DC-3 equipment. He 
had a total of 449 hr. of instrument time, 
42 hr. of which had been accumulated in 
the preceding 90 days. He also had exe- 
cuted 38 ILS approaches within the pre- 
ceding 90-day period. He had received his 
last line check Oct. 16, 1958, and his last 
semiannual proficiency check Nov. 10, 
1958. His last first-class physical examina 
tion was given Sept. 25, 1958. 

Mr. Robert M. Irwin, age 28, was em 
ployed by Southeast Airlines Aug. 10 
1958. He held a currently effective ait 
man certificate with a commercial pilot 
rating for single- and multi-engine land air 
craft, and an instrument rating. Mr. Irwin 
had a total of 2,367 flying hours, of which 
432 were in DC-3 equipment. He had a 
total of 202 hr. of instrument time, 26 Ahr 
of which had been accumulated in the 
preceding 90 days. He also had executed 
13 ILS approaches within the preceding 


90-day period. He had received his latest 


line check Aug. 12, 1958, and his last in- 
strument check Aug. 10, 1958. His last 
first-class physical examination was given 
Aug. 7, 1958. 

Miss Wanda C. Nalley, age 20, was 
employed by Southern Airlines Jan. 1, 
1958. She had completed a correspondenc« 
course at Weaver Airline School and had 
received 40 hr. of ground school training 
with Southeast Airlines. Her last line check 
was given Aug. 7, 1958. Her last physical 
examination was given Dec. 30, 1957. 

N 18941, a Douglas DC-3A, serial No 
2007, was manufactured Apr. 8. 1958. It 
was purchased by Southeastern Aviation, 
Inc., on Nov. 19, 1956. At its departurs 
from Memphis the airframe had a total tim 
of 56,755.9 hr. The time since its last 
overhaul was 7,242 hr. The aircraft had 
flown 48 hr. since its last No. 1 inspection 
on Dec. 30, 1958, and 132 hr. since th 
last No. 3 inspection Dec. 15, 1958. Re 
ords showed that the aircraft was main 
tained in accordance with applicable regu 
lations and there were no uncorrected dis 
crepancies or carry-over items of maint 
nance. The aircraft was equipped with 
Pratt & Whitney 1830-92 engines and 
Hamilton Standard propellers 23E50-505 


Voice Radio Devices 
Improvement Studied 


Blonder-Tongue Laboratories of New 
ark, N. J., will conduct research on 
radio transmission of the human voice 
and will develop an experimental devic« 
to improve the intelligibility of aviation 
voice cOmmunication under a $55,000 
Federal Aviation Agency contract. 

A three-month study will be mad 
of the human voice and the acoustical 
environment of air traffic control activi 
ties. Data will be analyzed and proto 
type equipment constructed so voice 
tests can be conducted. 

Voice intelligibility equipment will 
subsequently be installed in the head 
sets and microphones of FAA con 
trollers for field tests to be made at 
FAA’s National Aviation Facilities Ex 
perimental Center, Atlantic City, N, J 
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DYNAMICS 
ENGINEERS 


Here is your opportunity 
to join the Dynamics Sec- 
tion of the Columbus Divi- 
sion. Established only a 
few years ago, this Section 
is widely acknowledged as 
a leader in the development 
of Dynamic Science. 

Major areas of activity 
are: 1. Aeroelasticity: struc- 
tural stiffness analysis, 
flutter-vibration, environ- 
mental vibration, static 
aeroelasticity and acous- 
tics. 2. Flight Loads: ma- 
neuvering, gust, blast, 
buffet and landing loads; 
design load criteria, static 
and dynamic load analysis, 
and flight load measure- 
ments, 3. Flight Dynamics: 
analysis of dynamic sys- 
tems including structures, 
missiles, aero - mechanical 
systems, crew escape sys- 
tems, etc., utilizing pre- 
cision analog computing 
equipment. 4. Dynamic De- 
velopment: advanced de- 
sign support, research con- 
tracts, specialized research 
in general field of dyna- 
mics. 5. Dynamics Testing: 
ground vibration testing, 
acoustic testing, aeroelas- 
tic model design and test- 
ing, flight vibration and 
flutter testing. 


For details, write to: 

H. Keever 

Engineering Personnel 
Manager, Box AW-491 

North American Aviation, Inc. 
Columbus, Ohio. 


THE 
COLUMBUS 
DIVISION OF 


Home of the 
T2J Buckeye and 
the A3J Vigilante 














EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, 
technical, selling, office, skilled, manual, etc. 
Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered labor Bureaus 
DISPLAYED ———RATES——— UNDISPLAYED 
The advertising rate is $45.00 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment count 5 average 
than a contract basis. Frequency rates quoted on request. words as a line. 
An Advertising inch is measured 75” vertically on a column—3 columns— 
30 inches to a page 


Position Wanted Ads are % of above rate. 
Box Numbers—counts as 1 line. 
Subject to Agency Commission. 


Discount of 10% if full payment is made in advance for 4 consecutive 
Insertions 
Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 











A large Midwestern manufacturing concern has openings for: 


ADDRESS BOX NO. REPLIES TO: Bog No. 
Classified Adv. Div. of this publication. 
Send to office neareat you. 
NEW YORK 36: 


P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Poat St. 
MACHINE AEROD Y NAMICIST — 
Aerodynamicist with strong background in the 


aerodynamic design of small gas turbine com- 
ponents. 





A qualified engineer is required with consid- 
erable experience in organizing from start a 
Pratt and Whitney R2000 engine overhaul 
shop. The selected applicant will also be re- 
sponsible for the technical operation, admin- 
° . * istration and control of lak in this work- 
Applicant must have wide experience : , io ; aAn¢ i ro >» abor in Sanaa. 
: " e 700d salary subject to low income tax, trans- 
in the design of small radial flow compressors and portation for self and family and contribu- 
radial and axial turbines. Knowledge of heat a, ee, 
exchanger design desirable. 

East requires more 
trained technicians for fine job opportunities 
in the business aircraft radio field. Excellent 
working conditions. Flight Electronics Corpo- 

EL Dp F F EE ration, Westchester 


shop which is situated in Beirut, 


) are offered to a 
suitably qualified man. Box No. 3018, Beirut, 
Electronics Shop in the 

County 


Lebanon. 
Airport, White 
Plains, N. Y. Rockwell 1-1150. 


Helicopter Pilots: Employment opportunities. 
Write: Petroleum Helicopters, Lafayette, 

Mechanical Engineer experienced in the complete : 

design and mechanical development of small gas 


3 , a Airline Captain Seeks New Job As Corporate 
turbine engines. Applicant should be experi- exec. pilot or any good stable offer. Age 33. 
° 9000 hrs. cubs to connies worldwide. 
enced in the test and development of small gas 2730, 
turbines with a strong background in mechanical 


PW- 
Aviation Week. 
design, materials requirements and fabrication 
techniques. 


La. 


POSITIONS WANTED 


Experienced and thoroughly reliable ATR 
pilot will ferry your Twin to anywhere out- 
side USA for return fare and expenses only. 
Spencer K. Neale, Gordonsville, Virginia. 





Pilot A.T.R. qualified. Age 29. 3525 Hours 
: Current in Twin Beech. Resume on request. 
Submit complete resume to | PW-2769, Aviation Week. 


Dae tt. One nett Week DON’T FORGET 
Box +P-2834, Aviation Wee 


520 N. Michigan Ave., Chicago 11, IIl. 








the box number when answering adver- 
tisements. It is the only way we can 
Nil 
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ENGINEERING TEST PILOT , 
Engineer 


Excellent opportunity for 
Required to assume complete re- 


sponsibility for engineering in the 
design, development and manufac- 
ture of high-speed, high-pressure 
pumps, compressors, and allied 
equipment. Broad experience in 
those areas and demonstrated ex- 
cellence in engineering management 
essential qualifications. Outstanding 
growth opportunity for acceptable 
candidate. Location . . . West Coast. 
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Engineering Test 
tJ t=) 


Mil 
Mi 


i OPENING AT OUR 

t 

na FLIGHT RESEARCH FACILITY 
with recent jet and multi- 


‘ a ON LONG ISLAND 
engineer experience. Engi- 


l 
om 


neering degree required. 


Please send resume _ including 
complete record of your flying GREAT NECK, 
time to: 


LONG ISLAND, 
MR. J. W. DWYER GYROSCOPE COMPANY 
EMPLOYMENT MANAGER 


nw. Y. 
Division of Sperry Rand Corp. 


manne smn! @ 
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Reply in complete confidence to: 


P-2767, AVIATION WEEK 
ie Class Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 
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RESEARCH OPPORTUNITIES 
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SPACE 
SCIENCES | 


The Space Technology Opera- 
tions of Aeronutronic has im- 
mediate need for engineers 
and scientists who are inter- 
ested in working in the stimu- 
lating and highly diversified 
field of space sciences. This 
West Coast division of Ford 
Motor Company has the new- 
est facilities and most ad- 
vanced equipment for carry- 
ing out highly technical work 
—challenging creative work 
that is exceptionally reward- 
ing to qualified men. 


Positions are at Aeronutron- 
ic’s new $22 million Research 
Center, being completed at 
Newport Beach, Southern 
California. Here, overlooking 
famous Newport Harbor and 
the Pacific Ocean, relaxed 
California living can be en- 
joyed free of big-city conges- 
tion, yet most of the impor- 
tant cultural and educational 
centers are just a short drive 
away. 


AREAS OF INTEREST 
VEHICLE TECHNOLOGY 


Aerodynamic design and testing 

Rocket Nozzle and re-entry ma- 
terials 

High temperature chemical ki- 
netics 

Combustion thermodynamics 

High temperature structural plas- 
tics and ceramics 

Advanced structures 


SYSTEMS DEVELOPMENT 


Aerothermodynamics 

Re-entry program 

High temperature heat transfer 
Penetration systems 

Hyper environmental test systems 


ELECTRONICS AND ASTRO 
SCIENCES 


Astro navigation 

Space communications and com- 
munications satellites 

Instrumentation, telemetering and 
data reduction 

Space environmental physics 

Advanced techniques and system 
studies 


Qualified applicants are invited 
to send resumes and inquiries to 
Mr. R. W. Speich, Aeronutronic, 
Dept. 12, Box 451, Newport Beach, 
California. 


AERONUTRONIC 


a Division of Ford Motor Company 
Newport Beach 
Santa Ana «¢ Maywood, California 
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EMPLOYMENT OPPORTUNITIES 


15 SECONDS 
AT 9000°R AND MACH 15 


How do you exactly simulate the flight of hypersonic missiles 
and space vehicles in the earth's atmosphere for realistic time 
periods? 
Up to now it couldn't be done! 
But now CAL is developing and building for the Air Force the world’s 
first test device achieving temperatures up to 9000°R, speeds up to 
Mach 15 and test times as long as 15 seconds. 
In this Wave Superheater Hypersonic Tunnel it will be possible to 
examine the large scale models, materials, structures and aerodynamic 
problems arising in the hypersonic flight regime. 
For this and other significant research, the mechanical design of 
| extreme temperatures and loads 
we seek capable aero- 
lo those who join us, we offer the 


structures and equipment to withstar 

. and for advanced nozzle systet 
nautical and mechanical engineers 
opportunity to undertake research work most suited to their specific 
Write today. Your inquiry will 


studies ... 


background and interests. Interested? 
receive prompt, confidential attenti 


re . 
| CORNELL AERONAUTICAL LABORATORY, INC. 
on 


of Cornell University. Buffaio 21, New York 


J. V. Rentschier 
CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 

Piease send me your professional employment prospectus, 


“A Community of Science." 


Street 





EMPLOYMENT OPPORTUNITIES 





Explore new areas 
at IBM in 


Solid state studies are now yielding important discoveries at IBM. Ranging from basic research to product develop- 
ment, solid state projects include a study of the behavior of molecules adhering to a surface in an ordered array. 
Another project involves the development of high-speed semiconductor switching devices. In magnetics, engineers 
and scientists are developing a ferrite core which will function normally at 500°C., and a one-million bit memory 
drum weighing only five pounds. Advanced work such as this requires creative engineers and scientists with inquiring 
minds and an enthusiasm for investigating the unknown. 


You will enjoy unusual professional freedom and the support of a wealth of systems knowledge. Comprehensive 
education programs are available, as well as the assistance of specialists of many disciplines. Working independently 
or as a member of a small team, your individual contributions are quickly recognized and rewarded. This is a unique 
opportunity for a career with a company that has an outstanding growth record. 


CAREERS AVAILABLE IN THESE AND RELATED AREAS... Qualifications: B.S., M.S., or Ph.D. in Elec- 
Circuit design Logic Nuclear physics Radar circuits trical or Mechanical Engineering, Physics, 
Component engineering Magnetics Optics Reliability Mathematics, or Physical Chemistry — and 
Computer design Mathematics §Phosphors Semiconductors proven ability to assume a high degree of 
Cryogenics Metallurgy Physical chemistry Systems engineering technical responsibility in your sphere of 
inertial guidance Microwaves Physics Transistors interest. 
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_ EMPLOYMENT OPPORTUNITIES 





CURRENT ASSIGNMENTS... 


MAGNETICS ENGINEER to design and analyze magnetic core 


circuitry for use in advanced digital 
computers. Must understand application 
of these circuits to logical connectives 
and systems, and be familiar with basic 
fundamentals of nonlinear magnetics. 
Qualifications: B.S., M.S., or Ph.D. 

in E.E. or Engineering Physics plus 

2 to 5 years’ experience with magnetic 
circuits and a strong interest in logical 
circuit application of magnetics. 


CIRCUIT ENGINEER, to develop advanced circuit designs 


“based on transistor-diode logic for 
digital systems; to review new circuits 
for application in digital control systems 
and define basic techniques for improving 
performance characteristics; to par- 
ticipate in advanced analytical studies 
associated with the application of 
transistor circuitry to pulse and digital 
systems. Qualifications: B.S., M.S., or 
Ph.D. in Electrical Engineering. Minimum 
of two years’ experience with pulse 
circuitry, transistor circuit design or 
digital techniques. A knowledge of 
magnetic devices or solid state physics 
is highly desirable. 


CHEMIST AND PHYSICAL CHEMIST to initiate fundamental studies of 


SOLID STATE ENGINEER 


METALLURGICAL OR PHYSICAL ENGINEER 


the phenomena of surface boundary 
layers relating to absorption friction, 

wear, and surface energy states. 
Qualifications: B.S., M.S., or Ph.D. 
degree in Chemistry, Chemical Engineering, 
or Physical Chemistry and suitable 
experience. 


‘to carry out applied research studies 


-on precision linear circuitry employing 


solid state devices. Qualifications: 
B.S., M.S., or Ph.D. degree plus experience 
in feedback amplifier and servo design. 


to handle research and advanced 
development relating to electrical 
connections, vacuum melted metals, and 
thin film techniques. Qualifications: 

B.S. in Physics or Metallurgy plus 
extensive knowledge of materials and 
means of joining metals. Thoroughly 
experienced with metaliograph, photo- 
micrography, and experimental techniques, 


to supervise efforts in integrated 


PHYSICIST circuit development and fabrication 


using variety of thin film components. 
Qualifications: Advanced degree in 
Physics and well-qualified experimental 
experience. 


SEMICONDUCTOR PHYSICIST OR ENGINEER °° “rect Projects dealing with design 


and process development of advanced 
types of high-frequency and multi-element 
Semiconductor devices. Qualifications: 
M.S. or Ph.D. in Physics or E.E. with 

2 years’ experience in semiconductor field. 


+ + + + tt OE HO 


AEROSPACE ~~ 
ENGINEERS —SCIENTISTS 


How About Your Own Future? 


The Trend is UP 


for Beechcraft 


| Here’s a company where the past and 
| the present PROVE the future is inter. 
| esting and worthwhile. 


Leadership in Engineering Design 
Leadership in Business Airplanes 
Leadership in Ground Support Equipment 
Diversified Production Contracts 

Winner of Mach 3 Alert Pod Design 
Diversity of Creative Opportunities 
Winner of Mach 2 Missile-Target Award 
Builder of Major Assemblies for Fighters 
Stability of Engineering Employment 


Expansion Programs Now in Process 


| BEECH AIRCRAFT has responsible positi open 
| now for specialists in LONG RANGE programs 





on advanced super-sonic aircraft and missile- 
target projects in the following aerospace fields: 


Human Factors 
Analogue Computer 
Reliability (Electrical) 

Stress 
Aero-Thermodynamicist (Heat Transfer) 
Structures (Basic Loads) 

Senior Weight 
Dynamics (Flutter) 

Systems (Missiles) 

Electronic 
Electro-Mechanical 


Airframe Design 


For more information about a company WITH A 
ONG RANGE FUTURE where your talents will 
vild your own future —call collect or write 
Jay to D. E. BURLEIGH, Chief Administrative 
Engineer, or C. R. JONES, Employment Manager, 
Beech Aircraft Corporation, Wichita, Kansas. All 


| expenses paid for interview trip. 


For details, write, outlining 
background and interests, to: 


- sotatee ” Beechcraft 


Wichita, Kansas Boulder, Colorado 


® 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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ENGINEERS + SCHENTISTS | [[] COMMUNICATIONS ENGINEERS — To work 

| with Propagation consultant in frequency 
choice versus sight configuration, and design 
of optimum communication and sight configu- 
ration. (BS in EE and 3 years’ experience 


An Unprecedented Opportunity i 
4 necessary) 
to Enter the Field of | 0 RADAR SYSTEMS ENGINEERS—To integrate 
| 


varied data acquisition equipment into com- 
plex electronic control systems. (Advanced EE 
degree preferred with minimum 3 years’ 
experience) 
O TELECOMMUNICATIONS ENGINEERS — To 
design and develop advanced communica- 
tions subsystems of ground electronic control 
system complex. (EE degree and 5 years’ 
experience) 
O PROPAGATION CONSULTANTS—To assist in 
the design, development and management 
of radar and communications subsystems as 
applicable to an air defense system. (Advanced 
degree in EE or Physics with 5 years’ experience) 


RADAR RECEIVER & VIDEO PROCESSING 
~ ENGINEERS — To establish receiver design 
criteria for optimum system performance in 
varied environments, particularly ECM. 
(Advanced EE degree or equivalent and mini- 
mum 5 years’ experience) 
O ECM SPECIALISTS —To provide threat 
models and consultation to design and 
management engineers. (Advanced degree in 
EE and 3-5 years’ experience) 
(7) ANTENNA AND MICROWAVE ENGINEERS ~— 
+To establish antenna design and sighting 
philosophies for optimised detection system 
performance. (Advanced EE degree and 5 years’ 
experience) 
RADAR DESIGN ENGINEERS — To work on 
advanced designs and development of 
receivers utilizing parametric amplifiers. (BSEE 
and 2-4 years’ experience) 


Yesterday's systems must today be 





considered only “subsystems” to be 
integrated into a larger entity. The growing 
demand of the defense establishment for 
super-systems offers challenges of 
unprecedented scope to the engineering 
profession. 


Now HMED offers able engineers 
an opportunity to get full exposure 
to this field of the future — to learn, 
grow and develop their capacities for 
systems thinking, by working with 


Oo PERSONNEL SELECTION AND TRAINING 
SPECIALISTS — To prepare job evaluations, 
manning structures for complex military 
systems, and forecast training aid needs. (PhD 
or EdD required) 
O EQUIPMENT EVALUATION SPECIALISTS—To 
solve man-machine problems, evaluate 
alternative components, displays, or techniques 
and devise simulators. (PhD in Experimental 
Psychology) 
CABLING ENGINEERS —To resolve varied 
problems in grounding and associated 
shielding problems of complex electronics equip- 
ments. (EE degree with minimum 2 years’ 
experience) 
LOGIC DESIGNERS—To organize and 
perform logic designs of a high speed digi- 
tal computer. (Degree in EE, Math or Physics 
with minimum 4 years’ experience) 
Oo CIRCUIT DESIGN ENGINEERS (DISPLAY) — 
To analyze equipment and circuit design 
requirements in data utilization and display 


subsystems. (Electrical Engineering degree with 
minimum 5 years’ experience required) 


SYSTEMS ANALYSTS —To conduct system 

analysis programs and feasibility studies 
which lead to the conception and development 
of new systems, subsystems, and equipments 
of advanced design and function. (Advanced 
degree in EE, Math or Physics preferred with 
3 years’ previous experience) 


Facts and Figures Behind : CO TECHNICAL WRITERS — To organize, write 
Growth Opportunities Here: and publish progress and planning reports. 


(Engineering degree preferred with previous 
technical writing and editing experience in 
At HMED you are joining an advanced electronics) 

organization providing professional 

people With an outstanding combination 

of CAREER STABILITY plus 
INDIVIDUAL PROGRESS. In the 
last few years this G. E. department has 
doubled its dollar business volume; 
tripled its engineering laboratory and 
office space; quadrupled the number 
of its supervisors and managers, from 
26 to 101, with 90% promoted from 
within; quintupled its professional 


men who have been in-at-the- 
beginning of major systems design 
and integration programs. 





Dear Mr. Callender: Please send me an application form 
and additional information on the positions I have checked 


off above. 
I am a graduate engineer with 
years experience. 


degree (s) and 


NAME 
ADDRESS 
CITY. 
STATE 

















Mr. George B. Callender, Div. 64-WP 
HEAVY MILITARY ELECTRONICS DEPT, 


GENERAL @@ ELECTRIC 


Court Street. Syracuse, New York 


engineering staff. 
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OPENINGS NOW 


ON PROGRAM 212L 
(Air Weapons Control System) 


The Heavy Military Electronics 
Department of G.E. has been 
awarded responsibilities for 
Systems Management, Sys- 
tems Integration and Systems 
Engineering of AWCS 212L—a 
Universal Electronic Control 
System to meet the vast prob- 
lem of Air Defense outside the 
continental United States. 

Designed for both fixed and 
mobile applications, 212L will 
be an ultra flexible system. It 
can be used to defend a single 
airfield or — by linking control 
sites together— provide air 
control for an area the size of 
Alaska. By integrating capabili- 
ties of several countries, it can 
operate as the air defense sys- 
tem for an entire continent. 

In addition to its prime func- 
tion of Systems Management, 
HMED will design, develop and 
produce the Data Processing 
and Display Subsystem, which 
is the heart of 212L. 





Also Openings on Diversity 
of Other Far-ranging 
Programs in: 


Fixed & Mobile Radar; Ship- 
borne Radar; Shipborne Search 
Sonar, AN/SQS-26 (a new 
responsibility), Underwater 
Detection Systems; Missile 
Guidance; Far Flung Communi- 
cations. 

















EMPLOYMENT OPPORTUNITIES 








Once-in-a-career openings for 


ENGINEERS 


who want 


RAPID CAREER ADVANCEMENT 
CHALLENGING PROJECTS 
ABUNDANT LIVING 


Mechanical Design Engineers 


(Missile and airframe structures) 


Design Engineers 


(Small « 


y 


turbines) 


Design Checkers 


Proposal 


(Small g 


Solar offers exceptional opportun 


ties right now! Solar is humming 


with exciting and challengin 
projects of the Space Age, inclu¢ 
ing a secret ARPA project involy 
ing a completely new anti-missil 
defense system and several sis 
nificant gas turbine projects, T! 
right men joining now will ga 
key creative positions in th¢ 
fields of interest. 


SOLAR SPECIFIES 


Solar is a medium-size compat 
(2500 people in San Diego 

a successful history since 1927 
is big enough to offer the m 
advanced personnel policies, 3 
small enough so you don’t get lo 
in the crowd. Salary and perfon 
ance reviewed semi-annually. Lil 
eral relocation allowances. T! 
special professional status of eng 


neers is fully appreciated and 


recognized. A new 60,000 sq 
engineering building, necessitat: 


by expanding research and devel 


E 


ngineers 


turbines) 


nent, will be completed in 1959 
1 the edge of San Diego Bay. 
\ huge new furnace for heat 
eating and brazing has just 
een completed. 


IDEAL LOCATION 


Solar is located in sunny San 
Diego with the finest year-around 
mate in the U.S. Recreational, 
ltural and educational facilities 
superb. The new advanced 
nce branch of the University 
f California offers exceptional 
portunities for further study. 
Outdoor living and sport can be 
ijoyed all year long. You and 
ur family will really “live” in 
San Diego! 


SEND RESUME 


Please send resume of your quali- 
ations at the earliest opportunity 
to Louis Klein, Dept. E-435, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif, 


SOLAR 


AIRCRAFT COMPANY 
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LEGAL NOTICE 


STATEMENT REQU = BY THE ACT OF AUGUST 
24, 1912, AS AMENDED BY THE ACTS OF 
MARCH 3, 1933, eRD JULY 2, 1946 (Title 
39, United States Code, Section 233) 
SHOWING THE OWNERSHIP, 


MANAGEMENT, AND 
CIRCULATION 


Of Aviation Week published weekly at Albany, New 
York for October 1, 195 

1. The names and a ssses of the publisher, editor, 
managing editor, and business manager are; Published 
by McGraw-Hill Publishing Company, Inc., 330 West 


42nd Street, New York 36, N, Y¥.; Editor, Robert B. 
Hotz, 330 West 42nd Street, New York 36, N. ; 


Managing editor, William Gregory, 330 West ‘42nd St., 
New York 36, N. Y.; Business manager, John G. John 
son, 330 West 42nd Street, New York 36, N. Y. 

2. The owner Is McGraw-Hill Publishing Company, 
Inc., 330 West 42nd St., New York 36, N. Y. Stock 


holders holding 1% or more of stock are: Donald c 
McGraw & Willard T. Chevalier, Trustees under Inden- 
s . . . . . ture of Trust m/b James H, McGraw, dated 1/14/21 as 
A reputable international publishing house is involved modified: Donald C. McGraw & Harold W. MeGraw, ‘Trus- 
. . s tees under an Indenture of Trust m/b James H cGraw, 
in an Air Force project at Dayton that challenges the dated 7/1/37 as amended; Donald C. McGraw, individ 
. . . . sg: . . ually; (all of 330 West 42nd St., New York 36, N. Y.), 
imagination and capacity of qualified experienced scien- Mildred W. McGraw, Madison, New Jersey ; Grace W: 
. . - . Mehren, 536 Arenas St., LaJolla, Calif. Affiliated rune 
tists and engineers with applicable B.S., M.S. or Ph.D. de- Inc., 63 Wall St., New York, N. Y. ; Genoy & oa, O. 
. . . . we Box 491, Church’ St. Station, New York, N. Y ‘ouch 
grees in the following technical disciplines: stone & Co., ¢/o Wellington Fund, Inc., Claymont, 
Delaware. 
‘ . . - . 3. The known bondholders, mortgagees, and other 
ELECTRONICS—Radar navigation communications, guid- security holders owning or holding 1 percent or more of 
i > ay total amount of bonds, mortgages, or other securities 
ance, infrared, solid state devices microwave and com- are: None ue 
4. Paragraphs 2 and 3 include, in cases where the 
puters, stockholder or security holder appears upon the books of 
the compang as trustee or in any other fiduciary relation, 
the name of the person or corporation for whom such 


aa iesi trustee is acting; also the statements in the two para- 
INDUSTRIAL TECHNOLOGY. Aircraft or missile, proc- graphs show the ‘afiant’s full knowledge and belief as to 
i j the circumstances and conditions under which stock 

esses, methods design and production. holders and security holders who do not appear upon the 
books of the company as trustees, hold stock — securi- 
. : ties in a capacity other than that of a bona fide owner. 

PHYSICS—Plasma, electromagnetic energy solid state, 5. The average number of copies of each issue of this 


publication sold or distributed, through the mails or 


nuclear, geophysics and astrophysics. otherwise, to paid subscribers during the 12 months pre 





ceding the date shown above was: 72,77 


PROPULSION—Air breathing, rocket electric, nuclear fuels emetees 3 og ty 
and propellants. Sworn to and subscribed before me this 10th day 


September, 1959. 
[SEAL] JANET A, HARTWICK. 


Send your complete resume to: (My Commission expires March 30, 1961) 


Box 643 Fairborn, Ohio 
FOR ADDITIONAL INFORMATION 
About Classified Advertising 


Ee WN G i al Ee Pa pa a | Contact The McGraw-Hill 


Office Nearest You 

















® Design © Research © Development © Testing || ATLANTA, 3 


® Electrical Controls © Circuit Analysis ec ware — 


|| BOSTON, 16 
Projects include constant speed drives, 350 Park Square HUbbard 2-7160 
hydraulic motors, pumps and other com- % & Cer 

CHICAGO, 11 


onents for commercial and military air- 
P ee ae Y 520 No. Michigan Ave. MOhawk 4-5800 
cratt and missiles. W. HIGGENS—E, S. MOORE 


CLEVELAND, 13 


Send Resume and Technical Background Data to: 1164 Illuminating Bldg. SUperior 1-7000 
W. B. SULLIVAN—T. H. HUNTER 


SUNDSTRAND Personnel, Dept. A, 1401—23rd Ave., Rockford, Illinois OE cusinins th, Hee 


Riverside 7-5117 


Ss be ND § TRAND AVIATI oO bh Pon onpoe JONES—F. E. HOLLAND 


856 recent Bldg. WOodward 2-1793 
. R. PIERCE 


LOS ANGELES, 17 


SALES MANAGER CHIEF STEWARDESS 1125 W. 6 St. HUntley 2-5450 
\ | 

Miami Manufacturer of FAR Approved | | hisslusstW cd Teuadier'gqaualited femal R. YOCOM 

Replacement Parts for Douglas-Convair status and age open. Responsibilities will include NEW YORK, 36 

and Lockheed Aircraft. Must have experi- scheduling, check-riding, and training for all girls. red d 

ence selling to the Airlines. Wonderful If interested in this challenging opportunity, or if 500 Fifth Ave. OXford 5-5959 

Opportunity you know of some qualified person, please send H. T. BUCHANAN—R. P. LAWLESS 
2 ; ; complete resume, with picture, T. W. BENDER 

P-2792, Aviation Week oe! P-2790, Aviation Week 

Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 520 N. Michigan Ave., Chicago 11, Til PHILADELPHIA, 3 

Six Penn Center Plaza LOcust 8-4330 
H. W. BOZARTH 




















ST. LOUIS, 8 
IN ALL INTERESTS OF AVIATION 3615 Olive St. JEfferson 5-4867 


lf You're important, you either read AVIATION WEEK SAN FRANCISCO, 4 


68 Post St. DOuglas 2-4600 
or you advertise in it, or both S. HUBBARD 
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EMPLOYMENT OPPORTUNITIES 








Achievement in Action 
at Avco... for 


SCIENTISTS 
ENGINEERS 


Achievement is habit at Avco! 
A leader in the field of 
atmospheric re-entry, Avco is 
now providing significant 
contributions to basic and 
applied research in Space and 
Missile Technology. 


Supervisory, Senior and Junior positions 
are available in these areas: 


¢ ELECTRONICS 
MATHEMATICS 
PHYSICS AND CHEMISTRY 
COMMUNICATIONS 
MATERIALS 
FLIGHT TEST ENGINEERING 
DESIGN ENGINEERING 
PRODUCT ENGINEERING 
AERODYNAMICS 
APPLIED MECHANICS 


THERMODYNAMICS AND 
HEAT TRANSFER 


Attractive working environment outside 
of metropolitan Boston. The large, fully 
equipped, modern laboratory is close 
to Boston educational institutions and 
cultural events. The division offers a 

liberal educational assistance program | 
for advanced study. 





Forward your inquiry to: 

Mr. Richard Rubino 
Manager, Personnel Relations 
Dept. AW-10 


hesearch & Advanced Development 
201 Lowell St., Wilmington, Mass. 














SENIOR STAFF 
SPECIALISTS 


Positions are open in Honeywell's Aeronautical Division 
for three qualified senior engineering specialists. Duties 
are 1) to guide development and design projects in the 
application of advanced techn ques to Honeywell de- 
signs; and 2) provide technical assistance in specialty 
areas for selection and execution of new system and new 
product developments. 

For these openings, advanced engineering study and 
relevant military experience will be valuable. These are 
not purely advisory positions. Those men chosen will be 
expected to participate actively in the execution of 
Division Engineering Programs. 


WEAPON DELIVERY AND 
CONTROL SYSTEM COMPUTERS 


Background of computer a1 ystem development for 


bombing, fire control, or gation. Experience with 
analog and digital systems, ins, weapon characters 


istics, and performance determination. 


RADAR AND RELATED SYSTEMS 


Background of airborne system engineering in one or 
more areas such as AMTI, doppler, monopulse, ECM, 
CCM, infrared, and communications. Experience should 
include responsibility for establishing system configurae 


tions, technical development, and evaluation. 


ELECTRONIC CIRCUITS 
First-hand knowledge of design techniques for advanced 
circuits—dc, low frequency, pulse, and r.f.—for con 
trol, computation, measurement, and communication. 
Must be knowledgeable with respect to solid state devices 
and circuits and interested in making major contribution 


to Division application of 1 ircuit techniques. 


To arrange an interview, write | 
J. R. Rogers, Chief Engineer, 
Preliminary Development Staff, Dept. 885F 


Honeywell 
AERONAUTICAL DIVISION 


2600 Ridgway, Minnecpolis 13, Minnesota 


To explore professional opportunitic ther Honeywell operations coast to 
coast, send your application in confidence to H. D. Eckstrom, Honeywell, Deph 
885F, Minneapolis 8, Minnesota. 
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SEARCHLIGHT SECTION 


BARGAINS! BELOW WHOLESALE! 








FROM 
THE HANGAR OF 
FREDERICK B. AYER & ASSOCIATES, INC. 


Executive Ventura 2 Grumman Gooses de Havilland Dove 
Low time since air- Gorgeous new Horton One zero time through- 6-8 place executive 
frame overhaul—Zero & Horton interior — out — Like new with model — Exceptional 
time power. Unequalied anywhere. new plone warranty. lease terms. 


Grumman Widgeons Military Surplus Hangars, Too! 120 x 200 all steel clear spon 
3 G44A Model — SNJ-7 PBY-5A hangor with 28 ft. headroom. Also 20 ft. wide 
Ranger engines or Sensational prices — 2-story shacks. Substantial piece of real estate. 
Custom McKinnon — Flyable with ferry Great volue. 

Hickman Conversion. permit. 


ae pt Our extensive Convair program enables you 

volue — Easy terms. to buy these excellent aircraft substantially 
below our cost. For immediate details on the 
purchase, lease or financing of any of 


these fine planes, call: 


a 
eas mga enemy ame 9 Fh Mr. Anthony Ming 


(_f 
.\ av . 7 A am, FREDERICK B. AYER & ASSOCIATES, INC. 
NY nd 


—= af LE AZ 250 Park Avenue, New York 17, N. Y. 
ewes MUrray Hill 7-1 800 


WORLD WIDE AIRCRAFT DEALER 


uss DC-4 AE N 6685N sxe 


Immediately available, 76 passenger/cargo configuration fully winterized with heaters, 
de-icers, anti-icers. 73,000 Ibs. gross weight, 3,600 gallon fuel capacity. World wide 
radio installation including ADF—VHF—HF—Omni. This aircraft has 225 hours since 
major overhaul by a CAA approved repair station with low time P&W R-2000-7M2 
engines. As owners, will consider participation plan with responsible domestic or 
foreign operator. 


NATIONAL AERO LEASING CORPORATION 


P. O. Box 48-184 International Airport, Miami, Fla. 
Cable: AIRLAND Tel. Newton 5-0734 





Sole 
Overhaul 


ENGINE 
WwoRKS 


LAMBERT FIELD 
ST. Louis 























SALE /LEASE 


PRATT & WHITNEY 


2—2000-7M2 Engines 
Zero Time P&W Montreal, preserved. Carbure- 
Pm — pa Immediately available, with terms 
' esir 
NAT‘’L AERO LEASING CORP. 
P.O.B. 48-184 Int. Airport, Miami, Florida 








HANGAR LEASE—FLORIDA 


(132 Years Remaining) 
Transfer of lease available on 14,000 ft. hangar 
at one of Florida's largest Airports. Building 1'2 
years old. Some equipment available. Lease will 
go to highest acceptable bid and qualified bidder. 
Box No. BO-2718, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 








JET ENGINES 1600 and 3400 Ibs. Takeoff 


Thrust plus full supporting 
spares 


RECIPROCATING Models 1820, 1830, R2000, 


R2600, and R2800 plus sup- 
ENGINES porting spares 


STEWARD-DAVIS, INC. GARDENA, CALIF. 


+ho 








FAA Approved Powerplant Repair Station 24044 











HILLER HELICOPTER WE BUY, SELL AND LEASE 


Modernized UH12B with complete agri- TRANSPORT AIRCRAFT 


cultural spray equipment. Attractively DOMESTIC AND ABROAD 
priced. Low time. LET US KNOW YOUR REQUIREMENTS 


EAST COAST AVIATION CORPORATION BOREAS CORPORATION 
Lexington 73, Massachusetts 50 Broad Street New York 4, N. Y. 


— z SS BOX NO REPLIES TO: Bor No. 
l¢ d a Div. of this publication 
iffice nearest you, 
YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 




















OXYGEN EQUIPMENT 


C-47’S FOR SALE DC-3’S SALES & SERVICE 
ALSO REGULATORS — MASKS — VALVES 


REPAIR OVERHAUL MODIFICATION PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 
VOLITAN AVIATION GOV'T. APPROVED REPAIR STATION 


12820 Pierce St. INC. Pacoima, Calif. : n 8-1161 
Phone EM-9-1283 EP AERO oS seme coawenteh 




















BUSINESS OPPORTUNITY 


Helicopter Agency available to qualified heli- 
copter pilots in Southeast. Logv hourly rental 


| includes parts and major maintenance. Excel- 


lent references required. BO-2768, Aviation 
Week. 


FOR SALE ies 


-032 Cond. a chromolly sheet x 4130 primes 
offered at 1% of mill cost. 240 sheets 17% x 
721%4.137 sheets 17% x 58. 135 sheets 14% 
x 3614. Wire or write—Dayton Rogers Mfg. 


Co., Minneapolis 7, Minn. 








Poor Aladdin . . . 


The best service at Aladdin's command was tubbing a lamp and WISHING 
for what he wanted. YOU have “Searchlight” to help you find what you want! 


“CAN SEARCHLIGHT” SERVE YOU? 





If there is anything you want 
that other readers can supply 
OR... something you don’t want— 
that other readers can use— 
Advertise it in the 


SEARCHLIGHT SECTION 
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NUCLEAR FUELS 
PROJECT ADMINISTRATORS 


Continued expansion at M & C Nuclear, Inc., the nation’s 
first privately owned nuclear fuels company, has created 2 ex- 
cellent opportunities in our Industrial Fuels Department for 
qualified project administrators. 

We need men capable of assuming over-all project responsi- 
bility for the development and production of advanced nuclear 
fuels. Duties will include analysis of fuel requirements, prep- 
aration of specifications, cost estimating, contract negotiatien, 
and resolution of fabrication problems. 

Applicants should have at least a B.S. degree in Mechanical or 
Chemical Engineering, Metallurgy or Chemistry, and approx- 
imately 5 years’ engineering experience in the design or mate- 
rials-development phases of reactor technology. 

Attractive starting salary, relocation expenses, liberal em- 
ployee benefits. If you desire a rewarding career in marketing 
nuclear fuels for industrial application, send complete resume to 
Mr. Thomas A. Fowle: 


M&C NUCLEAR, INC 


Attleboro, Massachusetts 


A Subsidiary of Texas Instruments Incorporated 














LETTERS 





Battle for Space 


Your editorial of Sept. 21, “Lessons of 
Lunik,” was good. However, I believe a 
very significant factor of Lunik has been 
overlooked. I refer to the attitude of the 
American people in regard to continued 
Soviet space “firsts.” Remember the tre- 
mendous uproar over Sputnik I? Now with 
Lunik we should be even more concerned 
because we are lagging farther behind. But, 
no—we seem to have become satisfied with 
second place. 

We are a government of 
the people will not demand first place in 
space, we will never have it. In fact, once 
in the habit we may accept second place 
in all international endeavor. And this is 
what scares me—the American people so 
complacent and full of luxury that they are 
unwilling to make the sacrifices necessary 
to win the really significant struggle of our 
time, the battle for space. It could well 
be the beginning of the end. 

; THeopore M 


Coming, N. Y. 


pressure. If 


SPRAGUI 


Mr. K’s Itinerary 


The airline pilots that aren't allowed to 
go back to the bathroom think they have 
problems? 

Get a load of this little jewel FAA regu 
lation, quoting the Los Angeles Examiner 
of Sept. 17, 1959: 

“No aircraft shall be flown 

a distance of one statute mile horizon 

tally or 3,000 ft. vertically of any 

motorcade route along which Mr: 

Khrushchev and his party are traveling 

or a place at which the chairman and 

his party are present.” 

Well, fine. Not wishing to have Mr 
Quesada’s boys snapping at me, I phoned 
the local FAA and asked for Mr. K’s arrival 
time, routes, and itinerary. This, I was 
informed, was not only not available but 
was real secret stuff. A subsequent call to 
the local FBI confirmed this, along with a 
query (Dragnet voice) just why I was so 
interested? 


within 


E. D. Werner 


Los Angeles 


Calif. 


Space Ranks 


Knowing your intense interest in and 
cognizance of aviation and space subjects, 
I am forwarding this document, which ap 


peared in my “in” box at the Pentagon 
without covering letter or explanation. You 
will note that it bears no security classifica 
tion. It has been processed by the Office 
of Security Review of the Assistant Secretary 
for Public Affairs of the Department of 
Defense and adjudged fit for release to the 
public, as evidenced by the fact that it bears 
the following rubber stamps: 

“No objection to publication on grounds 
of military security. (As amended.)” 

“Review of this material does not imply 
Department of Defense indorsement of fac- 
tual accuracy or opinion.” 


150 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


“Clearance of this document does not 
include any photograph, figure, exhibit, cap- 
tion or other supplemental material not 
specifically cleared by the Department of 
Defense. (As amended.)” 

Otherwise, of course, I would not pass 
it on to you, since I am now a USAF lieu- 
tenant colonel and have hopes of someday 
being promoted to Planeteer if this new 
system is finalized. 


Note: The document is reproduced be- 
low—Ed. ) 


Ranks of the United States Space Force’ 
Galacteer Four Star*’ 
Liftenant Galacteer ... Three Star 
Majoris Galacteer Two Star 
Solardeer > Star 
Planeteer : Colonel 
Liftenant Planeteer.............. Lt. Col 
Orbiteer . Major 
Rangeet . Captain 
Ist Liftenant «angeae 
2nd Liftenant .2nd Lt 
Stageman CWO 
Jr. Stageman WoO 
Senior Blasteer . 

Jr. Blasteer 

Blasteer aoe 

Chief Nozzleman 

Jr. Nozzleman 

Padman Ist Class. . 

Padman 2nd Class ‘ ; 
Padman 3rd Class ~~» ALC 
Basic Padman Basic Airman 


Che Space Force salute will begin with 
the open palm faced outward at waist level 
and brought upward with increasing acceler 
ation, snapping crisply and smartly to apogee 


**There will be no restriction on a mem- 
ber of the Women’s Space Force to keep her 
from reaching the rank of Galacteer pro 
vided she is prepared to go that far. (AF 
Regulations restricted women to the equiv- 
alent rank of Planeteer.) 


NAME WITHHELD BY REQUEST 


Ejection Trainers 


We would like to take this 
calling attention to an inaccuracy which 
appeared on p. 139 of the Sept. 7 issue of 
your magazine. 

In a cutline on a B-58 ejection seat 
trainer, it was reported “. . . the unit is 
the first of its kind to be used by the Air 
Force.” 

In reality, however, as early as October 
of 1953 a Boeing seat ejection and canopy 
trainer for the B-47 was delivered to the 
Air Force. 


means of 


The B-47 seat ejection and canopy trainer 
demonstrated the operation of the pilot's 
ejection seat, canopy and control column 
functions in support of Air Force main- 
tenance and air crew personnel training. 
The seat had an upward travel of 32 in. 
with a controllable ejection force up to 
9g. The entire ballistic system was re- 
designed to operate from high pressure air 
while retaining the external appearance and 
functions of the actual ballistic items. Sub- 
sequent reorders resulted in the delivery of 
21 trainers. 

In addition, nine trainers designed similar 
to the above were delivered to the Air 
Force for downward ejection from the B-47. 

Jack L. WeckER 
Chief, News Bureau 
Boeing Airplane Co, 
Wichita Division 
Wichita, Kan. 


Polaris Chambers 


Appreciate fine picture Ryan Polaris 
rocket chambers (AW Sept. 28, p. 37) but 
caption should read significant 305,000 psi., 
instead of puny 35,000. 

Added note: Ryan now up to 350,000 psi. 
and building full-scale Polaris rocket cham- 
bers 

Birt BROTHERTON 

Public Relations Manage 
Ryan Aeronautical Co. 
San Diego, Calif 


. 7 
Mechanic Services 

I am sending the following letter to 
William B. Davis, Director, Bureau of 
Flight Standards 

“Under the proposed ruling of Civil Air 
Regulations Draft Release No. 59-11, the 
services of thousands of A & P mechanics 
will be seriously curtailed, in that all re- 
lease privileges in regard to minor alterations 
will be eliminated. 

“A large portion of the credit for advance- 
ment in aviation and in the component 
parts of aircraft belongs to the A & P’s who 
were curious enough to find out why seals 
leaked (designed by top engineers), why 
cylinders got too hot (again systems de 
signed by top engineers), why wheel bear 
ings “froze” in normal service. 

“The A & P, in effect, is a sort of field 
engineer for every manufacturer today, sug 
gesting changes, asking the big questions 
“why,” “what happened,” and “what is 
the best fix and/or cure.” 

“The free-lance A & P is subservient to 
no manufacturer and generally cannot afford 
any mistake, no matter how small. Do not 
sell him short. Do not put extra “paper 
work” obstacles in his path.” 

I urge every pilot, every mechanic, every 
engineer, in short every person interested in 
aviation, to get a copy of this draft re- 
lease, read it, weigh the wording carefully 
in all aspects, and write their conclusions 
as requested in the form letter. 

C. C. NELson, Jr. 
Seattle, Wash. 
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New LFE precision GCA provides 





‘ instant control of Jet traffic 
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SURVEILLANCE 


HEIGHT FINDING 








Latest in the LFE series of Ground Control Ap- 
proach Systems is the new ECR (Extended Coverage 
Radar) ...a compact, high power, high precision 
system capable of controlling Jet traffic quickly and 
accurately on any one of four rufiWways 
ton abe cad ae aoe Four modes of control are displa na single 
ag eel pig he fe ny Bing indicator .. . Airport Surveillance (ASR) from 1 to 
10 miles... Precision Approach (PAR) from 1 to 40 
miles ...and Slant Flight Control (SFC) from 0 to 
50,000 feet. Jet climb-out can also be controlled in the SFC mode. Ek on scan is 
1° to +30° in all modes. Azimuth scan is 45° in PAR and SFC 


The system provides a large volume of instantly accessible coverage in 3 dimen- 
sions. Significant benefits include: reduction of contact time required { controller 
to aircraft . . . allowance for adequate warning time in the event o fusion in 
aircraft course ... elimination of interference caused by terrain an ecipitation 
characteristics. 
Specific features include: electronically computed pre-determ 1 cursors to 
indicate elevation and azimuth approach to touchdown .. . also est sh center, 
floor or ceiling of any slant flight corridor. Remote bear- 
ing readout provides quick, positive dial lication of 
center of SFC zone for complete coverag f departure JET CLIMB-OUT 
by high performance jets. 
The foregoing briefly describes this hig versatile 
system’s many advanced features. It serves to exemplify LFE capabilities 
for meeting new problems with new concepts . . . from proposal-to-proto- 
type-to production. 


Leadership J rom Exper lence 
: . (et SEE I OAR RY IE ARMENIA. 
LABORATORY FOR ELECTRONICS, INC. 1079 COMMONWEALTH AVENUE * BOSTON 
ENGINEERS: FE is growing fast due to the many creative contributions of the 

engineering staff. Several, out-standing employment opportunities now exist in 

Radar and Surveillance, Navigation and Data Processing nd in Microwave 

Instrumentation. 
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HIGH FREQUENCY STABILITY, 
RUGGED CONSTRUCTION, LONG LIFE 
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